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‘including the -round- table have been | necessary ‘to 


provide for the: ‘many items, » particularly if there is to be 
adequate discussion which usual roves to be such 
Edgar Marburg Lecture _ valuable part of these meetings. The formal “opening ‘ses- 
‘Fifth Exhibit of Testing Relates sion is scheduled for 10: 30 on Tuesds ay ‘morning, June 27, 
Competition day Monday being reserved for committee meetings, gs, with 
oe and Cleveland District Meetings. _ the Exhibit opening on Monday ‘noon. _ The Opening session — 
Committee Relation to the Textile In 2, be featured as prev iously by ‘the annual adc Iress of the 
Adhesive Sti Strength | President, recognition of forty: -year members, this ceremony 
__ Tape, by G. H. Harnden 23 4 having been instituted “last year when the Society was f forty a - 
Mart a years | of age. Arrangements are under way to select a speaker 
Modulus of Elasticity and of repute ite to present at t 
In two occasions the tent ative program provides” for 
ple simultaneous sessions on topics on which there can be 
very little conflict of interest. 
ontinuing the policy of past years, the Edgar 
will be delivered ‘Wednesday afternoon at four 
o'clock, this year’s Lecture, the fourteenth « of the series, being 
given by Prof. H. F. Moore of the 


ess 

“ciple 

tri 


Control of ona Building Operation, 
Masthead 
Long-Time Members; 
New Members 


vat this will be the first meeting | in Atlantic City ‘to be rr 


accompanied an ixhibit of Testing Apparatus and 
Related Equipment. Further details. of ‘the Exhibit and of 

the Second A.S.T.M. Photographic Competition. 4 another 
the meeting, are given on another page of 
BULLETIN, 


of ‘discussion | not new to. A. $7. M 
so many of of them is distinctly noteworthy and possibly indic- 


ative of f an increasing appreciation of the need for informal = 
= 
interchange of information on the properties or 
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tanding men scheduled to lead discussion. 


Institute of fr paper ‘presented ten or more outs 
Those concerned with application of metals at low 


at the 1938 annual meeting on the subject “Drying Shrink- - 
temperatures, in such fields as refining, railroads and others, pi 


age of Concrete as Affected by Many Factors. "Selection was: 
and of course. all metallurgists, will want to be present a 


able work j a simple logical theory, 
round table being sponsored by the Joint 


carefully p experiments, in 1 presenting. t Effect of Temperature, on ‘Tuesday night, featuring an 
4 in a clear and convincing manner in his paper. forum on low-temperature applications. 
belief of the committee tl that he | has made a real contribution —¢ Growing recognition of the — importance of quantitative 
to the knowle edge of concrete as a building matgsial, which spectrochemical analysis i is evidenced by the scheduling of a 
should prove valuable in in the rational of concrete round- table discussion in three parts on Thursday morning 
afternoon and ¢ evening. Thursday afternoon there is to 


structures.’ 
_ Since the Vernon Room and Garden Room on the Lounge is be a discussion on freezing and thawing as eaneel to ager . a 


will house the Exhibit, the technical sessions: will be gates and | masonry 1 materials, 
eld in the Rutland Room on the floor just above the Lounge | The two sessions scheduled at 1:30 o'clock “Wednesday 


and use will be made of the meeting room facilities of the | afternoon | ‘preceding the Marburg Lecture (four: o'clock) 


Thirteenth | Fi Floor, probably the Viking and Benjamin are set up \ with proper consideration of F the time ave 
Wes There is also the possi- = It will be noted from the p program 1 that the sessions ¢ 


lity that ; set of three rooms on the first floor now being and concrete, lime and gy psum and the non- ferrous o : 
ee the “hotel will provide a convenient set-up | for are scheduled for Friday morning and afternoon, this period 
technical sessions, adjacent to” the Rutland Room and near havi ing met with the < approval of quite a number of members | 
> Registration ‘Headquarters. The latter will, ‘in fecent concerned with those fields, 
years, be located ‘in the Lounge Floor Parlors, one oe Attention. should be called to the gro group p of papers being 
presented on the subjects” of water, fatigue, ‘iron, rubber, 


above the hotel lobby. This site has been found “eminently 
gaseous fuels, non-d -destructive testing including radiography. 


4 ‘Satisfactory, providing, as it does, a compact and convenient — 
and on bituminous road materials, all these subjects being of ; 


= 
set-up in the center of the meeting activities, with plenty 
pee _ tounge “space in a pleasant setting | for the informal get- interest to to large groups of F the members and the engineering a 
togethers w which mean so much to the members. ‘fraternity: ‘in general. 
urther details of the tournament will be sent to PREPRINTS SENT ON R 


ina special circular at the end of May at which | . 


Ina separate mailing there is being s sent to each A.S.T.M. 
time instructions concerning entry ee tournament, etc., ~ member i in good standing a Preprint Request Blank by which © 


afternoon 


can request a copy of any of the bi and 
z= in the meeting. This blank 


idres 


iress of the member clearly 
The Provisional will enable members to 


or or ‘that”” the feature. his “year selection of the items desired. Pre rints will be 
not ‘easy ; in fact, it is not possible because the pro- forwarded to the members, probably three installments. 
ram. is so well balanced. Members should note that preprints u will not be sent unless 


HOTEL RESERVATIONS, ADVANCE REGISTRATION 
a desirable that all members should make their hotel r 


an ‘reservations promptly and for this purpose a return 

oa Shear Testing of Soils ‘with several papers to the hotel, management, -Chalfonte- Haddon Hall. 

led being ‘sent in a separate mailing. Rooms can be secured 

on either the American or European plan at the special rates 
hte "listed on the return blank. Since Chalfonte and Haddon Hall 
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dine ‘secure accommodations in same is every indic cation th an unusual -mem- 
ision of the hotel , particularly if they are on bers from the West and Middle WwW ‘est w ‘ill be coming to to 
A his year, probabl od many bringin, their 
American plan. meeting this year, pro ably a 1 g00 y ging 


In ‘order to expedite re re istration of m members at the meet- ilies and combining attendance at the meeting and visits to 
ings, it is desirable to have as many registration details as th the World's » Fair in York City. . Undoubtedly those 


possible taken care of in advance and it would be very members w ho will travel by rail will investigate the special 


helpful if members would ‘fill out and “mail, promptly to! rates” which have been established since these may provide 


—AS.T. M. Headquarters ¢ the advance registration card that is” for considerable savings. In all cases ‘transportation 


to permit stop-over privileges at Atlantic City. Fall 
Ww e again wish | to remind those men bers who to visit 
the World's Fair that it is important 
tions ‘early since | most of the hotels to be filled to 
capacity. If any difficulties are encountered in making reser- 
a preprints “of ‘the vations, We understand that accommodations can be secured = 
ee desired. fee of through the American Express Co. or other tourist agencies, 
since: the American Express C 0. and others have already 
arranged for blocks of rooms and are are 
itor’s 


4 ay di 
HE Fourteenth ‘Edga ar Lecture will be 

the Annual Meeting in Atlantic City on Wednesday 
afternoon June 28, by Herbert F. Moore, Professor of 
neering Materials, University “of Illinois. Professor Moore FISHER 


will cover his, le: ‘ture various of structural 


| 


™ 


of to “structural damage. 


‘stat 


In the process developing elaborate mathematical analyses of 
stress and strain, and of devising reproducible tests for strength of Colby H. at Cornell University, and 


- materials there is constant danger that the testing engineer will be- ~ mechanical engineer for Richle ee . Testing Machine Co. 
come so absorbed in his technique of analysis and tests that he will 


thc he went to the University of Wisconsin as Instructor and As- 
a” the “good old days’ the probiem of structural damage seemed _StStant Professor of Mechanics for the period from 1904 to 
rather simple. Materials had an “elastic limit’ which corresponded 1967. joined the ‘staff of the Department of Theoretical 
to a definite stress measvred in pounds per square inch, or klo- and Applied Mechanics at the University of | Tilinois j in 1907 one 


_ grams per square ‘millineters. If the stress was below this limit and si since 1922 has been Research Professor of Ragiaeeting 


no damage was done to the material. If If the ‘stress was above this pA: \ as 
Pond at any point, no matter how localized, damage had been done. “Materials. - Most of his time at Illinois has been devoted to 


This is perhaps a slight simplification of the ided of the faites research i in the properties 0 of materials and t in methods of | test 


generation of testing engineers, but it is not very far from a true ing. 
“statement. Today we realize that practically none of those a dam He is the author i several books, ‘including “Textbook ¢ on 


‘Teng are rigidly true, that there are many kinds of structural dam- Mesias of Engineering,” ye of Metals ‘Under Re- 


age, and that the existence of any one criterion for judging 
sistance to all of them is rather doubtful. peated Stress,” "Fatigue of Metals” (co- author), and 


metallurgist with his microscope and with his X-ray defrac- terials” (Section of also. of about 
te tion apparatus has $ shown that the internal structure of materials is 

al press. He is a /mem- | 

of the ‘American of ‘Mechanical Engineers, ‘Soci- 


for the Promotion of Engineering Education, American 


+ "British Institute of Metals. In 1930 he was Medallist of thie 4 

Iron and Steel Institute. was awarded the honorary de- 
Professor Moore is a graduate of the New of Doctor of of Science by the University of New Hamp- 


and M.M.E E., 19 or at of the Society since 1903, Professor Moore 


we 


My 
q 
i 
q 
. 
desired they may be procured by the payment of $1 additional. four, and five-day tours. 
= 


925 to 27, 7, and President i in 1927 
28. At the 1938 annual meeting his many conditions. 
a ‘ to the field of engineering materials and the work of the So- 
‘Sl ciety w. were » recognized by the award of Honorary Membership. 
e: a One phase « of his valuable work for the Society has been in 
: connection with | the activities of Committee E-1 on Methods — 


‘ 


939 Exhibit of Photography 


Theme: Testing and in Engineering Materials 


features of the annual meeting will be the 


of the 


resting and in Mate- 


nents, “testing ‘procedures. and x and also are 

iq photographs show ing unique or unusual application 0 of m 

photomicrography, this being under the auspices of 
mittee E- 4 on Metallography. Details of the Exhibit were 
published it in the March BUL LETIN. An entry blank, 

the simple rules: which have been established, may be 

secured by: anyone interested. Photographs in the general 

_ section are to be judged on the basis of portrayal value and 

ag 

timely interest and importance of subject matter. 

Quite a a of members and inte terested 


Exhibie 


- 


Apparatus and Laboratory 


‘Supply Fiel Fields; 


ANY interesting ‘new ew developments in 


struments and apparatus and labora- — 


= he First Photographic Exhibit held ans year at the annual | 


tin laos tus anc 


and the section on calibration | 


cal testing 


apparatus. has served as chairman of the 


Committee on Fatigue. of Metals since its organization in 


1928 and was the first chairman of the Society’ S Committee | 
es 9 on Research, serving for ten years until 1934. : 


‘meeting brought forth many f favorable comments. lt demon- 
es 


strated some of the fine work that has been done in this field, sree 


at the same time stressing value of photography in in techni-_ 
Second A.S.T.M. Photographic Exhibit and Competition cal work. 


exhibit and also has another 


rations mar the “effectiveness paper “and while mos 


writers make adequate u use of “illustrative material, there is 
room for continued is no that 


often a clear well-c ‘com 


4 


tion than a great amount of text can 


to the n of the Photographic Committee, Mr. 


Eldridge, Leeds & & Northrup Co., , 490 L Stenton Ave.. Phill 


-delphia, Pa. “note A.S.T.M. Headquarters will bring 


anks w ith 1 exhibit details. 


& 


tly E 
wis 


ntry BI 


Equipment 


a of resez institutic v 


esearch Exhibits 


umerous sR 


1 wi be in vite 


a Acti will be featured at the Society’ s Fifth Exhibit of a? The Exhibit will be held in the Vernon Room and Garden © 


oT resting Apparatus: and Related Equipment to be in p in progress 
: 1 i at Chalfonte- Haddon Haii, Atlantic City, , during the week of | 
ioe the: A.S.T.M. Forty-second Annual Meeting, extending from 
Monday, June 26, through Friday, June 30. A good many ae 


the leading commercial companies conce 
facture and distribution of ‘testing apparatus and 


equipmen nt, 1 measuring and recording instruments, laboratory 


rned with the manu- 
related 


supplies and “related instruments will their OA. S.T M. t tests, there) will be a consider: 


ts. Seve committ 


open one or two evenings during the week. _ 


Room on the Lounge Floor. he official opening will be at 


noon, Monday. Tentativ ‘ely it is planned to have the Exhibit = 
The equipment on display will include instruments 
apparatus used in testing and research investigations on all 


kinds of materials, metals, cement, concrete, , paints and paint — : 
by 


"materials, petroleum: products, paper products, rubber prod- 
ucts, soils, etc. While much of the apparatus is designed ae 


1938 Meeting: (Left) Messrs. Jeffries, Franks and Russell; (Center) B. L. McCarthy and (Right) 
He is the present chairman of the subcommittee on 
— 
v2 q 
— 
— 
— 
— clearly and concisely various matters needing . 
— 
ok 
— | 
— 
— 
— | 
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committees ot ‘the Society 
Apparatus wo included i in ‘display of this committee includes 


an important part of the Exhibit, and this yea photoclectric photometer for measuring the chromatity and 
exception as W ill be noted the brief desct rip- rosin colors as a basis for grading. The instrument is also applicable to 


of c committee. “displays v hich follow. In these booths ading turpentine. This apparatus was developed in the U. Depart- 


4 nent of Agriculture in conjunction with the development of rosin stand-— 
“ will be if andl not t produced commercially » but which Is ards. Subcommittee I on Softening Point of Rosin offers as an alternate a _ 


being considered or used in various work, and other material shouldered ring for the apparatus in the Tentative Method of Test for 
5 
f interest in-connection with various committee problems. Softening Point by Tapered Ring Apparatus (E 28— 36). This ring is fe: 
I the “committees: li may “necessary for certain high softening rosins and resins which may 
n ade i tO -S listec é 3 
Varn. sa, 


= 


Committ ee Cc 12 on Mortars for Unit Masonry ts ¢ Subcommittee XU on Turpentine, of Committee D-1 on Paint, 


templating a display apparatus used and proposed ri Lacquer and Related Products; 
= testing the workability. of 1 mortar. _ There are various types of This group will display a hydrometer reading direct ee per x — in 
oe foe det thi onert of turpentine, with the temperature correction tables. This 
The material which follows is not “complete since ‘it is Committee 8-00 cn Selle for Purposes 
- pected a number of additional booth displays | will be included, . _ The exhibit of shear testing, equipment will be of particular interes! 


a but it it does some conception of fields 
+ “$e nted under = auspices of VII on Methods of Testing 


- oi for Shearing Resistance of Soils. Several of the papers in the symposium 
4 vill refer to new types of shearing equipment and stabilometers and it is 
B-3 on Corresion of Non- _anticipated that the exhibit will include some of the instruments and 
and Alloys ipparatus described in these discussions. A number of organizations not 
‘ ented in the symposium are also showing new devices and modifi- 


«Under the | auspices of Subcommittee VIII on Galvanic and Electrolytic i 
Corrosion, there will be displayed actual samples of corrosion test speci- <i ations of older methods. Those interested in new equipment — 
this a rare to study the devclopme nts in this field. 


~mens in the form of discs, which have been on exposure for seven years 


at Mine test stations in various parts of the country. There will be tw ee 42 ee _ Committee E-4 on Metallography 

groups of test couples involving some 28 combinations of non-ferrous ‘nia announced in connection with the Photographic Exhibit and Com- 
@ | 


= metals and alloys. One group consisting of a set from each location has | petition a separate section is being developed by Committee E-4 to fea 
been cleaned and weighed. — The other sets will be displayed as received ¥ ture work in the field of photomicrography and its various branche 
from the test location. With the specimens will be explanatory material — This display will illustrate the breadth of work being done in this field. 
including actual tables of data so that members and visitors can have nae The photomicrographs are to be — and a 


omplete picture of the important results to date. 


Committee c- 5 ° Fire Tests Material and Constr tie 


4 ‘cooperation with the Forest Products Laboratory, Madi: on, Wiscon-— apres a presentation of the story of radiography depicting various im- 
sin, there will be displayed a fire tube used in testing work, supplemented portant points in connection with this type of non-destructive testing. 
by material. _ The National of Standards — This display will be of interest to those who are now concerned with 
i aphy ond many who while are not at 


curve with colors to indicate ‘temperature as th 
"government. for castings may be “displayed and other 


F "material of interest in the field in which Committee E-7 is active will be 


of Companies i in Instruments and Related Fields, with Brief on 
ashington, ac . Sales of dial reading C shainomauc balances still increase, constant cye 
" “ge company will Dine on exhibition a line of testing equipment for level readings and > speedy handling of weighings from 0 to 100 mg. 
soils, cement, concrete, bitumen, rubber and other items of interest to the — ¢ uppealing to users. Keyboard Chainomatics and balances with heavy 
membership of the A.S.T.M. These will include the new soil dispersion a -apacity and extreme sensitiveness are meeting with success. Many othe 


apparatus, triaxial compression device, stabilometer, shear machine, com- _ types of balances are available and special balances can be developed to fit 


pressometer, permeameter, and compaction kit for soils. The new DuPont particular needs. 
oscillograph for testing the vibration absorption qualities of rubber will > 
be shown in Many other new and useful developments will be Brabender Corp. Reyhelle Park 


principle and practically “weighing’ the plasticity of different materials 
will be shown for the first time. The instrument can be used to measur 
_ consistency over a wide range of materials from a fairly viscous, syrupy 
substance to unvulcanized rubber and has been applied successfully in 
research as well as in plant control, in the following industries: rubbe 
celluloid, | artificial silk, photographic film, activated carbon, fertilizer, 


Phila idelphia, Pa. 


display will. be a variety its materials, testing machines, and 
instruments. Featured will be the Southwark-Tate-E mery 5- 50. This 
development utilizes the Tate-Emery null method servo-operated long 
_ scale indicator combined with a lapped ram and cylinder unit. This type 
of indicator has been available only on the more claborate Southwark- 
. ne paint, starch, dextrin and glue factorie *s, as well as for the testing of son 
_ Emery capsule machines. The extraordinary sensitive indicator provides : : 
an unusua scale length o 70 1n., the pointer making five complete Bie ie 
turns of 10, 000 ha ‘cach. torsion impact machine, the 
rayflex for electro 
tigue testing of full size — will also be displayed. Se 


new items of equipment for the testing as w 
= 


the testing of mate rials te insure their compliance with A.S.T.M. 

my optical instruments play an important part. The microscope in its varios — 

forms, the spectrograph, the colorimeter and the refractometer are inval- 


The Bausch & Lomb Optical Co. will exhibit vical examples of these selection of instruments will stock a 
wil 


and other instruments used in the testing of metals | and alloys, pigments a of laboratory apparatus according to AST M. oodiieiihiie,.” This 
textiles and Ghers and other materials that must meet A include penetrometer for asphalt or grease; brass molds for cement; 


Christian Becker, Inc. N laboratory apparatus of new design, such as the Andreasen particle size 
Magnetically damped balances giving automat apparatus, the Tramm_ absorption pipette, and instruments ay 
to 100 me. plus and minus, fil fll the need for to rubber and le 
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= their display this company will feature their Recorder. This Re- n 
, - corder is a gear-driven, electrically operated machine for making a per- ‘combustion whe’ and an adiabatic calorimeter of he sd type. A com- 
mi manent record of speed or production, and time of operation. The record plete line of sodium peroxide combustion bombs and accessories will also — 
is produced on a wax-coated chart. They will also exhibit indicating be shown, including the micro, standard, and recently-developed giant — 
- tachometers, and their high-speed electric counter, sizes. Other interesting testing devices in this display include a new 
Products Corp. Providence, RL photoelectric turbidimeter, of simple design, well-suited to many routine 

) 

most « complete line of dial indicators and gages offered. Over five laboratory tests, and an of the Dennis 


sizes of regular or circular type dial indicators are available. Over six apparatus. 


different styles of indicators will be on display together with over sixty E. W. Pike & Co. Elizabeth, 

different indicator models including the new super-sensitive indicators In this booth will be displayed ie Flash. O-Lens, the illuminated ma: 
E> employing bellows and spring arrangements, which supplement the usual — “nifier for quick, accurate surface inspections of all materials. Also, this 
_ dial indicator construction, as well as the Federal low-friction type of a be the first showing of the entirely new instrument, the Pike-O- 
indicator. Many types of dial indicator gages will be shown including a a Scope, which was developed originally for close internal inspections of 
mew gage for checking compressibility of fine printing papers and a new — “valve castings, particularly valve seats. _ However, this new illuminated 
type of cylinder gage constructed on an entirely new principle. orn has a very wide field of uses. 


Henry ‘A. Gardner Laboratory ashington, c. Radium Chemic cal Inc, Wig, i York City 
This Laboratory is manufacturing special apparatus for testing vers. 
physical properties of paint, varnishes and lacquers. The following are 
some of the testing equipment: bubble viscometers; hardness rocker ‘rs; film 
forming equipment—Dry-O-Graphs, Film-O- Graphs; impact teste Ts; and shipping containers. Representatives: in n arge will be 
weight per gallon cups; color standards; tensile strength and clongstion a discuss the use of radium for radiography. > cr Oe 


apparatus; multi-purpose reflectometers; gloss meters; and special gloss Dives, 


and reflection apparatus for other Machine 2 and Metals, Bast Moline. 


is made to order. Testing ma achines: known the world over since 1825. Riehle will have 
Kimble ineland, J. in operation a 40,000-lb. capacity universal hydraulic testing machine and 
The booth display of will be based on its extensive ¢40-220 ft.-lb. capacity combination impact tester. Both machines are 
- lime of laboratory glassware. Kimble Blue | Line Exax Retested ware © highly praised by their users to be outstanding in their field. Both have — 
includes a large number of items used in connection with standardized many features w hich will be demonstrated by actual operation of the _ 


tests and other control, analysis and in the field of mac chine es in the Richle 


Since the main office and manufacturing plant of thi 


a short distance from Atlantic City, a cordial invitation is extended to a An m extemely interesting exhibit as planned et embodying a eee j vw 
all AS S.T.M. members yer others interested to visit the plant at Vine- the latest developments in electrical measuring apparatus. Particular — 
land. . Needed transportation facilities will be made available. T he interest will center in the Rubicon “Spotlight” galvanometers, sturdy self-— 

representatives in the Kimble booth will be glad the necessary contained instruments with exceptionally high sensitivities obtained by 
arrangements and provide further information. “internal — reflection optical systems; the type B pote entiometer com- 


Of particular interest is an “operating , demonstration of a new recording — received in prominent laboratories throughout the world. 
photoelectric microphotometer. The record, made in ink by 
Speedomax recorder, has a very open scale approximately 25 cm. wide. hth Me Ne 
spectrographic plate i is traversed aty various speeds, commonly at from 


-— Society to visit their booth. They will tg on display radiographs taken 
with radium, and will also display radium containers as well as handling 


ew York City 


eter which reads directly in degrees of temperature— requires" no charts or ol will the Busch Metaphot, he microscope. 

tables. It employs the potentiometer circuit for high accuracy, is light, — ‘Particular emphasis will be placed on its adaptability for inspection of 
easy to operate, and built for uninterrupted plant service. - Also demon- assembled and moving units, such as watch movements, in addition to its — 
strated will be a thermionic amplifier, Universal pH indicator and _port- other metallurgical uses. In these days of super-finished products, the 
able potentiometer. shay Busch comparison microscope will be a particularly timely exhibit, 
“Metals and Alloys” New York City _comparisons of ground, lapped, super-finished, honed, diar 


Exhibiting Metals and * “The Magazine of Metallurgical turned and | turned : surfaces, with 


Engineering,” which has had a steady increase in paid circulation during ‘Henry L. Scott Co., Inc.| Providence, R. 
the past twelve months. The total monthly net paid circulation now keynote ‘of this will be the light capacity fatigue tester 
i stands at over 7,000 copies. — - The publishers will also exhibit a number of operating on the constant rate of load principle. | %. This machine will be 
technical and engineering books of interest to testing enginee sad demonstrated by the testing of minute wires, fine textile yarns and — 
National Carbon Co., , Inc. Cleveland, Ohio similar materials. There will also be exhibited a few of the current 
Teo developments wal models of Scott Testers being generally used world 


the new equivalent lamp for accurate color “match- = will 


of dyed. paper and similar products. complete demon- 
- stration of these new units will be made along with the latest develop- | 
ments in the unit previously marketed by the company for the accelerated can seen at this i “The new indic: ating 
testing of paints, varnishes and lacque for creep test furnaces, the new vibration proof indicating con 
Nurnberg Thermometer Co., Brooklyn,  oller which is sensitive to temperature but not to vibration, and the 


Nurnberg’ s display and demonstration will consist of a complete line of | Celectray recorder, range 0 to 100 C., will also be shown. - These instru- He 
oil testing instruments for laboratory and field service. This will include Tight and a beam 
ture and gravity testing instruments; tank car gagers; red reading mer. for | lumber, grain and tobacco. cy 


industrial type thermometers. In particular, eaturing new improved Carl Zeiss, Inc. | Pan Vouk City 
products for oil industry service such as Nurnberg’s patented tank gagers, 


-Nurnb Petro 1 Nurnl company fies the first tme the following instruments 
Nurnberg’s genuine Petroleometer for gravi y tests anc urnberg’s 
& or technical spectrographic analysis: 1—T he new rapid spectrum- 


photometer for quick and accurate work. This instrument meets the 

_ Philadelphia, Pa. demands of industrial laboratories which have to submit a large number 
‘Two new testing machines have One of these of analyses daily and therefore require an instrument which allows ver 

\ is a Universal machine known as Type “L.” It is completely hydraulic, — rapid determination of line intensities; 2—A small glass spec 

very convenient to use due to its low base line, and is in the low price — Ge 2 for plates: with high light transmission in the near ultra- violet; ¥ 


Tinius Olsen Testing Machine Co. 


range. It can be bought in capacities ranging from 30,000 to 60,000 Ib. — 3—A three- prism spectrograph with autocollimation camera: ra; and 4—. 

The other machine added to the well-known Olsen line is a portable com- _ fully enclosed spark stana for rapid technical spectrum analysis. Beside ; 

pression machine. It is built in capacities ranging up to 200,000 lb. and + these new instruments there will be displayed other spectrographic equip- — 
# weighs but 265 lb. It can easily be transported from job to job in a light f ment, including : a new modified model of the Feussner spark generator, 

truck or pessenger car. The machine is to break 6 by 12 in. the metallograph NEOPHOT, photome efractometers, 


various optical instruments. 
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xamination of Materials 
‘the ‘Examination of Materials by Methods.” 


_ siderable interest in view of the rapid advancement in industrial applications of microchemistry 


Quantitative Jrganic Microana ysis Kirmer 


= 
7 


ull of human an endeavor the prin- termines whether or ‘not one ‘is ith 
ciple of is of the greatest. importance. In leafing analytical procedure. 
through the history of experimental science one constantly oF 
encounters descriptions o of to improve existing HISTORY OF ELOPMENT OF 

‘given ti task with expenditure of time, A new technique for the quantitative handling of micro” 
material, (Or ‘energy, as well as to increase the qui uantities s of material during an_ analytical procedure was 
precision, or yield. Since chemistry belongs to a science i published by Friedrich Emich of the U niversity of Graz, 
which costly rials must often be destroyed in ‘order to Austria, in. 1909. The essential innovation suggested 
learn something about: them, the p tinciple of Emich was the use really diminutive ve apparatus, for ex- 

involved here is of prime i importance. Microchemical ample, glass capillaries instead of test tubes, glass tubing ine 


methods were and have to grow stead of beakers and flasks, ¢ etc, all of the being on 


i 
| upon absolute a amounts 


terial present but rather upon the selstive 
which the of material used 1 in Methods Grams or Kilograms Milligrams 
given en experimental method is the governing Technical. Kilograms X 


factor, we may classify chemical methods ac- Semi- technical.  Kilograms 


For the purposes of the present | paper = micro (centigram) | o.o1toorg. to = 
shall focus our attention on micro- Micro (milligram) OOF 0.0.01 g. 
(g 
could s set up a classification of of all of the v vari- 
thus: microinorganic chemistry ; microorganic chemistry instead of of grams and instead of cal 
microphysical chemistry ; microanalytical chemistry; micro- ‘centimeters, demanded the development. of a new technique 
_ biochemistry; etc. In each of these subdivisions, experimental which we may call microtechnique. Emich’s success with this — 
procedures. would be cai carried out on fr from 0. 0. to 10 mg. Of technique, applied mainly to inorganic materials, 


material. influenced Fritz Pregl, who was, at this time, , also at at 


The three papers presented here are all concerned with University of Graz. 
a ‘microanalytical chemistry. . We c can orient ourselves, in this Microchemical Analysis 


7 field by classification of the subject into. various divisions and he 
; Many people have the erroneous idea that all miroanalyses 
performed w with a microscope. While the microsco pe is 


an important instrument in microanalysis, microscopy is is but 
one of a “considerable number of methods which are used 
in the analysis of n microquantities of material. Chemical 
purposes we may define microanalysis as consisting of techs Colorimetric 
niques which deal with quantities at t least | ten times smaller 
those used in customary laboratory practice Table 
i). It should be further emphasized that it is the size of the | 
“sample that is” s finally subjected to the analytical process, 


= rather than the. amount of starting ‘material used, which de de- 


Organic Chemist, Coal Research Laboratory Carnegie of discussion in this Syme 
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Society was established. Incident. ally this Division 
appointed a committee which is_ cooperating with the 
Society's s Committee E-3 on ‘Chemical Analysis Of Metals in 


Hooking | into the possibilities. of havi ing certain micro: 


methods adopted as AS .T.M. _ methods. 


‘The most | antitative micro- 


to ‘the developenest of this balance De W F. ‘Kuhl. 
mann of Hamburg, Germ: any _ By his master craftsmanship 


he was, in 1911, the first s able to manufacture 


Natl 


3 — — balance having a capacity ¢ { 20 g. and which weigh 
Friedrich Emich accurately to within + 0.001 or 0. At the presen 
time there are a number of manufacturers from w hom micro- 
elqnorame of 1910, Pregl \ was carrying out an investi- hemical balances having this “sensitivity ‘can be p purchased, 
q ai — on bile. After repeated, tedious operations ¢ on 100 kg. ‘With such a balance a microanalyst can weigh a 2 mg. s ample — 


“of bile, he finally succeeded in isolating 0.4 g. of a new acid. with the same accuracy as a mé acroanalyst ¢ can weigh ad.2g. 
In order characterize this substance ‘it was necessary sample on an ordinary” analytical balance. Setups of 
determine its carbon- hydrogen content. At his point Pregl chia apparatus used in tl the determination of carbon-— 

ae had to decide’ either to sacrifice a considerable part (of his hydrogen, nitrogen, sulfur, halogen and methoxyl, as well as 
precious. compound, with the possibility of having to repeat accessory “apparatus for filtration, drying, etc., ., are described 
i tedious preparation a in case he ran out of material, or else 


oe and illustrated in the accepted texts on quantitative mic rO- 
to develop ar an analytical method, using previously unheard of 


fucal met ans nalys sis (see bibliography at end of this series of 
all amounts of. “material, which would yield ani ulytical 


values leading to the correct empirical formula of his com- FOR MICROCHEMICAL 


AN 
pound. Encouraged by Emich’s success in the i inoaganic fi fel dealing with pure homogeneous substances sample, 


Pregl chose the second alternative. regardless of size, is directly” a true representative of the 
By the end of 1911, a period of only a year and a half, he w hole. In such cases ; sampling presents no problem. This, 


hi id achieved his goal, for he was then able to determine | how ever, Is not the case when one is conce red with b hetero- 


carbon and hydrogen the presence of complicating ele- geneous materials. Sampling then becomes a serious problem 


ments such as nitrogen, sulfur, and halogens) on samples ‘not only micro- but also for m: acroanalysis. Many 


we eighing 7 to i3 mg., to determine nitrogen by the Kjeldahl chemists, unfamiliar with microanaiytica al methods, have ; a 


or Dumas methods on samples weighing 4 to 8m and also. 2 > 
on * ng., ane feeling’ that it is impossible | to obtain a ‘true representativ 


e 
to determine sulfur and halogens by the Carius method - on i sample in the very small amount of material | Qt to 3 mg 


samples weighing 4 to 8 mg. This meant that his 0.4 g. of which is ‘necessary for a microanalysis. Hows ever, on wh 


bile acid would now w suffice for 50- toe 60 analyses instead. retical grounds as well as on the basis of experimental facts, 


3 to i. In the next: few years, P regl added it has been demonstrated that ‘if the sample is Capal able of 


ther inations h st, so the he 913 
ie ‘determi nat s to the list t sot t at by a re end ot 1913 3 being finely pulverized or made homogeneous: in some other 


"practically all of the common quantitative “organic analyses. for r example, by fusion, there is no especial dithculty 
Id f f pe 
could be per ormed with “only a few mi ligrams of material. in getting a representative : sample eighing only a few milli- 


The development of quantitative organic microanalysis by if one can a 


sent tativ microanalysis. the “above ‘10- 


these _methods have witnessed a remarkable | grow th i in this 


growth of this eld is at which the 
dealing with have increased (Table M) The 
periodical Mikrochemie-Mikroc himica Acta As sole:, dev ‘oted 


to the publication of papers on | microchemistry also, the 


fo th tember 


1890-1900 


1935 


1936 
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EFFECTED BY 


Mate! tals: 


It was the factor of economy 0 of materials that 
eg! to attempt the development of of organic —— 


MIC ROANALYTIC AL METHODS 


fir rst decided 


ONOMIt 


onomy of 4 


give correct analytical results ‘on samples weighing only 
few milligrams: has also been the deciding factor | in “fore 
earch workers engaged in | probl 
rare substances, such as vit amins, hormones, et 


“isolated” from natural sources by difficult, tedious and time-— 


ng 


res 


_ consuming processes, to use these methods. In such cases the se of ex 


se of 1 ly indispens. ible. Dr. Doisy, 


of micromethods is absolute 
i ho ‘isolated the | female sex hormones, publicly stated in a 
lecture about two ro years ago tl that his discovery of the consti- 
tution of these substa inces would have been impossible ‘if 
“microanalytical methods hi 
;  ceailbt material to be worth $5000 | per gram, w with only 0.2 2; 


none for further micro 

- determination would destroy $10 w worth, , leaving 99 per cent 
the material for further study. 
Ee In the Bell T elephone Laboratories over one-third of the © 
ete performed i in the analytical laboratory are done using 
Tf ‘micromethods were not available a large 

q part of these analyses could “not be made at all, and ‘much- 
wie 
needed information could” “not be ‘obtained. They: have de- 
_ veloped microtechniques by means of which many chemical — 


determinations are made, not only le leaving the unde- 


ate savings: ‘it ot 
‘allemand in in the laboratory, namely, gas or electricity, t 


and distilled w ater, and chemical reagents. There, is also a 
very appreciable s savin in the cost of 
app 
“space 


it “occupies. Apparatus, for r all c of the usual organic 
analyses, including a microbalance, be purchased for 
under $1000. The "drug firm of Lehn & Fit Fink ik estimate th 
i they have effected a sa saving of 50 to 60. per cent in the cost 
of “operating their control I: laboratory the installation of a 
Economy of Time: 


J 


In industrial or control laboratories, where the amount tof 


material available for analysis presents no problem, 
advantages of time ‘economy achieved micromethods as- 


sume prime importance. ‘The reason micromethods are, in 
general, more rapid than corresponding ‘macromethods 


4 ts that i it takes less time to complete any | reaction ‘involved — 


in an analytical Process w hen one is dealing with 1 only a few. 


it does to complete the reaction using -quan- 
tities from. 0. speaking, micromethoc 


ve Anal 


tative 


. 


Udall 


CROCHEMICAL methods for 
‘quantitative 1ation of certain ‘inorganic ions, | organi 


radicals, and elements have been used for time in 


Organic Chemist, Gulf Research’ and 

Pa. 


> 


; 


BU LLET 


ems dealing with expensi ive the equipment, one can 


ing 


g. “a 


os ible to eliminate them. 


Research 
mate-  . 


tap 


“apparatus and ‘in the a 


hat 


ysis 
Gordon H. Stillson' 


are f 

-macromethod 

nacrometh 


Mise ell, neous Adv ant 


Due to the 


small amounts of menesiad andled , one can 


safely “carry ut microanalyses extremely explosive ma 
rials ; analysis. of such substances might be very dangerous — 
using ordinary size samples. A Also, due to the small size of 

freely ‘use platinum, gold, or: silve 


equipment, where wach is desirable but the cost pro- 


pensive reagents. 


ACCURACY AND PREC Cc CISION OF MICROME ive 
recision 


oF 
Rel is abundant evidence that the accuracy and | pr ee | 

micromethods are at it least equal tc to those of the correspond: 

, in the course of the dev re : 

of micromethods, serious, but fortuitous, compensating errors 


is true 


have been - discovered in several well-known and con: stantly 
used macromethods ; when the source of these errors became 


known through microchemical investigations was 


“ROANALY *TICAL “METHODS 


microchemical methods, 


THE SCOPE OF APPLICATION OF 


numerous advantages of hen 
"pointed out above, “have now be $0 apparent that 
considerable number of our largest industries 
research organizations have ¢ established 1 micro laboratories a as 
aid to the solution of their problems and in attempt 
to reduce costs. A partial list industries includes: 
Abbott Laboratories; Parke, Davis Merck and Co.: Bi 
Lilly Co.; United Gas Improvement Co.; Sun Oil Co. ; Gulf 
and Development Co. ; ; General Electric Co. ; West. 
‘inghouse Electric and Manufacturing Co.; Eastman Kodak 
~Co.: American Cyanamid Co.; Bell Telephone Cé Co. ; 
partial list | of research laboratories includes: National Bureau 
Standards; ; Rockefeller Institute for Medical Research; 


Laboratory. 


In the ten- petiod, 1 


roducts of fermentation 
industry 


and rm aceutics als 
Preservatives 


Textiles 


A number of these substances are € engineering 


which the A.S.T.M. has an especial interest "Microanalysis 


e field ot i 


= ASS ceramics 


Mineral fuels 
Foodstuffs 


organic 


arch are being used more and 


IN | 


; rapid than the corresponding 
— 
4 
| 
— 
ii 
ff 
the investigation o methods TOF AMATYSTS 


|The development of a system of n rotec 
al by Prof. Friedri ch Emich of Tech- 
tially completed in 1911 with his “Lehrbuch der 
chemie’ (Bergmann, 1911 1). Emich’ s ehrbuch” still 
the basic text in qualitative microanalysis. Later one of. 
‘students, AL Benedetti- Pichler of ork 


1918, Prot. Frit 


"started his work “spot of 
culminating twelve years later (1930) in the “publication of 
J 


his book describing the new technique.’ 3 In 1935 the second 
edition of Feigl’s book v “presented and in 1938 the third 
edition left the press. The experimental section of the 


second edition was translated into English in 1937.4 rae Microscope Tab 
2! pe Ta le Used for 


oe is the purpose of this paper to describe. and comment _ 7 
The small vials in the box at the left contain most of the ‘solid reagents 


materials. While in many instances the procedures of Emich 
 Feigh tests need only relatively simple apparatus, much o is dithcult to ‘find any real disadvantages for spot t tests, 
hich can be constructed by the analyst. The term ‘spot ‘Interfering ions are not serious a problem as they are 
_ test” is derive ed from | the procedure by. which a a cry stal or drop — macroan analysis. "Several alternative tests ar are generally ay. ail- 
able, the separation of colors ‘precipitates due 


“ona a piece of filter paper w which has been po varying rates of diffusion through the spot Paper affords 


nature means of ‘circumventing: complications | to. interfering 
substances. In some cases: the very high sensitivity of 


rch Deve 


of the unknown material are then drawn from the color or 


character of the 51 spot produced upon the test paper. A Spot tests can become a a dian vantage, since positive | tests “may be 


test well known to all chemists is the litmus paper test for obtained for of many: ‘components in a sample, without their 
hydrogen ion or hydroxyl being present in large ‘enough amounts to be determined 


The primary advantage of ‘Spot tests is their ability _ Therefore, the analyst must use discretion 


bring about identification where only m minute amounts of reporting the presence of these ‘ions or groups until he 
material are av ailable. it In most cases only ( 0.5 ml. ora few | has shown them, win dilution tests, to be present in in | significa 


milligrams of sample are needed for the identification of amounts. 


Pe 
‘substances, even though number tests are necessary. Professor Feigl’ book describes spot tests for practically 


_ Rivaling ‘small sample : size as an n adv antage | is the speed and all of the metallic ions, as well as the commonly occurring - 
‘ accuracy with which spot tests may be run n. Many o of the anions. s. Tes Tests: are e given | for detecting the more important 
-feactions may be ‘performed as rapidly as the litmus paper classes. of ¢ organic ‘compounds, and in many cases the specific 


test. Economy of time in making qualitative an compounds can be identified. In addition, special reactions 
particularly ; advantageous: where a sample has been submitted are mentioned such as the detection of beryllium, uranium, 


for quantitative analysis. Much of the analyst's s time may be or titanium in minerals, the investigation leather: to de. 


pe if he can find out, quickly and with certainty, which termine the method of t tanning, group ‘feactions for ee 


roups or ions must be determined « -quantitativ ely, cand which > dyes estuffs, | the « differentiation betw een n plant and animal fibers 
groups: or ions will introduce complications into fo his quanti- many others. In short, there are few 
tative analysis. Because of. the great sensitivity of most of lems to w hich “spot tes tests cannot | be 
ot tests, traces 0 material easily detected 


a new which require a a con- which is defined as the : “weight of a ‘per: 

siderable ‘portion of an established laboratory room. Spot macro- -drop (0.05 ml. ) of its solution which always gives” 


.a tes's can be performed on about four square feet of desk a positive test for the substance: and the concentration limit, 


Surta face and ‘the Mecessary .appafatus reagent s can be be the ratio of one unit weight of material to the maximum num- 
sto; -ed ina a ‘small cabinet or a couple of aver age-size on ber of unit weights” of f solvent in which one unit weight of 


& ‘material always g gives a positive test. The unit: of weight 
is the gamma (x) which is equal ra a millionth of a 
* Benedetti, Pichler and Spikes, * ‘Introduction t to the Microtechnique of gram (0.001 mg. ). T he high sensitivities involv ed i in some 


ualitative Analysis, -Microchemical Se Douglas 
the spot tests can be illustrated by referring to 
Fritz Feigl, “Qualitative Analyse mit Hilfe von Ti pfelreaktionen,” examples. nee he following sensitivities were determined 


labora of aad Gulf Research and Development 
“Fritz Feigl and Janet Matthews, ‘ “Qualitative Analysis by Spot Tests, 
“Nordemann Publishing Co., New York City I 
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cation, gammas 
Tested for 0.05-ml. 


(Pb** +) ‘in presence of 10 times the 


Copper (Cu**) as to the purity or condition of a 1 reagent, ‘the 
Nickel in presence of 1000 times the amount of 


he paper for conducting spot tests may be any high- 
grade filter paper on which a drop of liquid or solution will 
02500050 diffuse too readily. ever, the values for the sen 
= to to, , tivities ¢ of tests, as re eported in in | Feigl's s book | and i in this paper, 
Diphemslamine apply. to a special spot paper (No. 601) ‘manufactured by 
Glycerol 5 Schleicher and Sc hill; a paper is used i in which the dif- 
It will be noticed that 1 in some cases sensitivities are giv differ rent, ‘new values must be obtained. Ww hen 


‘in the p presence of complicating ions; also that the > tests for 
“organic radicals and compounds are considerably | less se 


tive than those for the inorganic ions. 601 contains ‘inten: 


4 Many of the 
spot tests are not specific for certain ions or TING. Ray Lai P 
pecific cost of a complete ‘outfit: for c carrying 1g out tests, 
groups. In such cases alternative tests can be chosen or 


exclusive of the ‘reagents, should not exceed | $35. This 
‘interfering substances can be removed beforehand, or may 
would include the following lis J 


be i identified or eliminated by their specific reactions. 
separation may be carried out on as little as drop of a 2 Spot plates, white 
solution or mixture, since precipitation, filtration, and distil- , ee 


doz. White porcelain 0.5 to 1.0 ml. capacity 
Tation, of ‘suc such small amounts of material all possible doz. Pyrex beakers, 5 ml. capacity 
and are described in detail in ‘Feigl's text. Due to doz. Pyrex beakers, 10 ml. 
doz. Pyrex test tubes, 10 mm. by 75 m 
i Small platinum foil (for ashing) 
small straight forceps 


m is Jeweler’s glass, 4 to 6 power 

able. throug 


aged for spot testing by t the E astman Kod ik tainable through microchemical supply houses) 


N. Y. and are not | particularly | expensive. ‘Very small Funnels, 60 deg., constricted 25 mm, diam-_ 


last a long time and the expensive ones are put up i 


“and 10- Contziness, rs. the most part, they 2 Small wash bottles, 20 ml. to 50 ml. capacity 


Shee ts Schleicher and Schill Spot Paper 


Sheets Schleicher and Schiill * ‘Blue Band” F 


ther 
Paper No. 589, 9 cm. diameter 


A few ty pical pi teces, of apparatus are shown in F ig. + 


‘The: above equipment is available through | the scientific 
fo microchemical supply houses. T! The list does not include 
; glass a apparatus such as micropipettes and capillaries which 
can be constructed easily by the analyst himself. A small 
by. hand or “power centrifuge greatly facilitates some of the | 
tests and can be purchased at a cost not exceeding fifteen 
Spe ‘eigl’s: book, needless to part of 


the typical tests w ill be described in detail: 
> s§s for Copper with Acid: 


FIG, 2.-—Typical Pieces of drop of "approximately neutral test solution is on 


pace of spot paper previously ‘impregnated with a 
sper cent alcoholic solution of rubeanic a acid, (CS) » (NH, 
and in the fumes from a an ammonia a bottle. black 

9. Vessels for testing evolved gases. 


= ad, 12. Capillary for fusions; (13) (14) Wash-bottle, 20 ml. its sensitivity. 
15. Glass capillaries for transfer of liquids and for stirring rod 
The box of safety matches “is included to show comparative size Amit of identification: 0.037 per 05 


and 2 Vhite and black porcelain test ates. 
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phosphate or iron are to be tested for, Schleicher ; and Schill 
Blue Band” filter paper | No 389 must be the 


_ stable and may be kept for long peno s, under favorable 3 
conditions, without losing their effectiveness. calls 
attention to those reagent solutions which must be made up 
— 
ents 
; 
the 
ed 
on 
ail 
| 
| 
— 


: 


t and nickel give brown and belies’ rubean 
be if one or both of 


Since coba! ates, 
respectively, 
are 


cobalt rubeanate. 2 If nickel is present t the central zone is en 

circled by a ring of blue-v violet. a both interfering ions are 
, és present, the copper can s still be identified by the color « of 
The sensitivity of the test reduced 

* presence of cobalt and nickel. 
of Copper, Me 


Bismuth; 
A solution of potassium iodide with cer- 


tain metallic ions, causes the precipitation of insoluble (and 
in some cases colored) double iodide complexes of the metals. — 
This property ¢ of the reagent can be utilized in a 


orange- rings containing iodide 


A yellow 1 ring lead 
dation of iodide ion 


A ring of aused th did 


the formation of 


‘may be oxidized easily to 
compound. 
Sodium y prepared, is placed 
Bip 
The resulting chromate diffuses to the edge of the moist spot. 
Chromium by 
plications. 
oxidizes diphenylz lamine to a de cep blue compound. In th this 
4 sulfuric acid, diluted with a little water, and placed on the 
a blue. ring forms where the liquids mix. 
tion for dipheny mi 
electrodes, and a solution of -dimethylglyoxin nely 
letected meta 


sodium peroxide. C turn benzidine toa 
blue quinoid compoun 
peroxide solution, “fresh 
7 a test paper with a 1a drop of the ‘Suspected chromium solution. 
It is then treated with an acetic acid solution of benzidine. | 
ium ring 
-Vanadates and the: higher oxides maga it 
with the above test: an alternative test ‘eliminates thes 
Detection of ‘Nisrate 
ad the absence of other oxidizing agents, the nitrate ion 
test fort nitrate, a white porcelain spot plate with a number of 
ed depressions is used instead of the customary 
A few cry stals « of diphenylamine are treated with 
a plate. ate. A drop « of the test solution is placed in the center of 
the acidified amine solution. In the presence of nitrate ion 
0.5Y nitric acid per mi. 
Concentration limit: 1: 100,000 ime 
. Incidentally, ¢ this test may also be used as a 
Through the use of a dry c cell, a . pair of simple aluminum — 
ime, _extremel 
small amounts of nickel ca can be 


cobalt are present. — 


by one drop of 
- trated ammonium hydroxide, produces a rich blue color. 


ficiently without resorting to any of the 


material without ev: en putting it into solution. If ‘purification 
necessary, the micro methods require | little material and 


5 


In petroleum r 


Metallic Sam. ples. 


I lectrographi 

~The to be tested 
f the piece of 
‘spot paper moistened w ith al per cent alcoholic solution 


without defacing | them: (Fig. 
‘is connected t to the positive pole o of ‘the dry cell. 


of 
of _dimethylglyoxime is pressed into contact with the 


known, metal, and a paper moistened with a solution of a 
neutral electrolyte, s such as sodium sulfate, 1 is, in turn, ise | 
the containing ‘the oxime. cathode, ¢ or 


five minutes, a precipitate e of 


salt of Cienetiny Iglyoxime \ will form on the reagent paper is 


nickel is present in the ; sample. The current causes the 
meiallic “nickel, as the anode, to i ionize react with 


‘reagent. As little nickel as is present on silver coins through 


contact with five-cent Pieces” in the pocket can be detected d by “al . 


this method. The procedure is. altered d slightly” 


De tection a henol: 

An aque aqueous or solution ofa 
a drop | of 2 P 


a phenolic. 


aqueous solution of 


Limit of identification: 2.0 to 5.07 per 0.05 

Concentration limit: 1:5000 
Spot | tests, when once used, 


plex commercial mixtures frequent 


om- 
an te identified | 


methods of 
made on a 


y cat 


separation and isolation. Many tests can be 


can be performed i ina fraction of the time necessary for rns 
conventional procedures. addition, the rather high 
tivity inherent in the tests makes them n ap — Ww he re test 
research we have found the s spot test tech- 
nique most valuable. This: can be illustrated by actual 
amples. Recently an unusual deposit appeared on the 


valve” 
of a a test engine. was that the: cause 


‘ 


tube reactions fail. 


Wie 
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iz tons 1s placed on a spot paper impregnated with t reagent, 
a the following zones can be perceived: & 

. 

— 

2 ae 10ugn pressure ts applied to the whole so that intimate con- | i t 
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removed. sample to be zed to about one is is helpful | to the nature the 


milligram. — _ It was extracted with acetone to separate and wi hich make the addition necessary. Here, too, the spot tests” 
B isolate any organic material, and the residue from ev apora- - are useful as a means © of identification, = + 


tion of the extract v was found to completely, indicating addition to the value of qualitative 


the Presence of organic matter. T he acetone-insoluble por- — regular lines of research, it becomes import int in the sales 


tion of the s sample was then tested for type. research. involving 
we could have” been 


titative A S.T.N 


line, aluminum came the aluminum piston Thus” he quickly confirms the ‘Presence of the constituents he 


: and cylinder head, the iron from « corrosion of the valve itself, is to . determine, and at the same time ‘may detect substances 


a and the om of and elemen- vhich might influence the results of a a quantitative d 
7 ‘There are innumerable applications spot tests 


he process. i strial research and testing which have not b been met 


Addition agents are frequently added to petroleum prod- tioned . The knowledge and use of the technique brings 
| 
to inhibit gum formation, oxidation, or corrosion, or to out far-re aching advantages and applications. Emich him- 


change some property 
usually made i in amounts of the order of a f raction future.” It is hoped that they will ‘soon find their: pl 
-microat i 


of the material. 1. Since these additions — 7 self referr ed to Spot | tests as “the qualitative analysis of the 


= 


Microscopy in ustria esearch and 


URING the “past summer, ord Ray- | n be gained by the use of the 


in his presidential address? before the ‘Beltish 
| for the Advancement of Science made the following selves w hich: are ¢ fundamental to all are ‘included; 


= 


“statement: ‘The use of lenses is one of the greatest scientific q for yas rest, those fields of application w hich i in the author’  . 
‘discoveries times, like these w hen fine “optica al opinion are least familiar, have been more fully treated than 


instruments are comparatively common and w hen the scien- others. The smallness ¢ of the sample required micro- 
tific literature is full of. new and exciting, ms~— artificial scopic observation has not been stressed unduly. In ma many 


t of sample 
stallizable viruses, electron di diffraction, applications is not the limitation = ‘the amount of satr ple 


available which make the use of the microscope 
“hormones, neutrons, cooperative phenomena = st atement 


r ions as oO speed anc 
thi: apt to sound somewhat surprising. This is ather considerations as t 
tion to be obtained. 
nost due to the fact that the of most 

We may conveniently consider the mix roscope in two 


pacities: as an instr iment for making visible those ‘things 


which are too small to be visible to the unaided eye, and 
as an instrument. for determining the optical, properties of 


the f “the firs part of the "materials in both ca are widespread 
ntence- may be proved false next w eck, particularly i if aturally there is mach overlapping. 


ake the more general view: that lenses are not necessarily The first question which arises in connection with the use 


material things, but may be f fashioned out of electric and of the microscope i is often, “How small an object « an an be seen 


eti i 
fields. with: it?” The q question put in this manner defies a direct 
What has been said concerning | optical + science in 


general answer. by seeing’ "is meant merely | the ability” to de- 
of the | particular field, microscopy It is tect the presence of very small particles without regard 
; purpose of this paper to present a survey of the kinds of their size and shape, then the lower limit is very small in- ie 


which re being at attacked and the of informa- Such observations are made with the ultramicros 


in the method of illuminsting the object. i: is 
ports ie by means of rays coming from such an angle that they can- 

oc 7 
‘not enter objective directly. ‘Small particles | in the path 


which almost invariably contains calcium compounds, had able. Raw materials are often the Guuse of trouble and their a 
«| not seeped into the crankcase oil, that the deposit was not purity can be determined quick a. 
presence in the oil of silver soaps from the _methods. 
cadmium-silver connecting rod bearings, and that the de- connection with the 
| posit did not come from the decomposition of lead tetraethy! tests, there are innumerable app! 4a 
“¢ used as an antiknock in the gasoline. Positive tests were most cases the analyst can determine by spot tests, in the _ — 
| found for copper, aluminum, iro 
= 
= 
7 
“= 
| 
ie 
and facts ot yesterc ay are actua y in use toc ay anc 
A 
a 
— 


of these rays w will s light so ‘that it “enters 


>. pele ective and the articles wi n as tin luminous: ‘ 
3 é cles will be ‘seen as tiny, Wave 
Instrument Aperature, Reso! 


points on a black field. The ability to see such points is of 


limited only by the | intensity of the s scattered light and and its - 4 4 

if contrast with the field. ’ This in turn depends on a number | 0.23 10-5 mm. 


of factors, but in general particles down to about two mil- 2750A ....| Ultraviolet 0.12 X 10-3 mm. 


iontns Of a ne é 1 i 
m eter (one thirteen-million -mi ionth of at an n inch) a 5000 he | 05 i 


\ Dry 
Returning now to the original question, if if by “seeing” 


} details, the e problem is still more complicated. ~The question Useful Magnification is taken as that magnification which enlarges” to twit ce the: 
tat d th “Wh ith Hest t 7 which can be resolved by the average eye. 
may now restate us: a is e es separal ion 


of two. points on the which 1 be seen as two has” been laid on 
final 
This 


‘similar to precision of focusing and using 
cones given ‘by. Abbe, ‘von Helmholtz and Lord have resolved of less than 0. 10 with 
“suggest that the theory ‘of power, at least in ‘its 

application | to the of opaque objects, may be 


| ~When the microscope is is equipped with a polarizing prism, 


here , = the wave length of light used, |: rotating stage e, compensators, "analyzer, and Bertrand lens, it 


the refractive index of the —* lowest — _ becomes: a most useful tool for the determination of “optical £ 
between object ar and objective, a and properties. These will be considered later. 
one half of at the object by the Before t taking up some of the interesting applications, a 


This few; words should be said, by way of orientation, concerning 
7 Pr 
us formula is derived for the case where the points the role of microscopy the Westinghouse Research Laborae 


considered as as independent, -self- luminous sources; if, instead, 
tories. Figure I show sa unit ‘equipped for general micro- 
scopy. We have here withi in reach of the 


a t hase, the resultin distance of 
m the in ph ine & ve her 


Ww 


Pry 
n 


separation is just twice as great. . Experiments have ve shown for all sorts of microscopic investigations: a binocu: 

that for many “objects, Eg. 1 is very ‘nearly correct. lar microscope for low-power v work, dental drill for sam: 
A closer examination of Eq. 1 reveals several interesting : pling hard materials, a a centrifuge, -Feagent blocks, a chemical _ a 

facts. It is immediately apparent how the resolving microscope | with hot “stage accessories, a micromanipulator, 
x S, depends on the wae length of light used and on the re- a. microscope for observ ation by reflected light, a petrographic ae 
-fractive index of medium between the object and the 


Vv bt: 2d fe 5 microscope for pr precision “optical determinations, 
n 1€s in in som al cases are giver 
etypice accessories. This unit is a portion of a laboratory dev oted 


in Table word be concerning t the “useful special analytical investigations v which include, besides micro- 
scopy, quantitative microchemical methods, spot testing, and 


its a ability to 1 


the image can be easily resolved by the eye is useless. 

should be borne i in mind that Eq. 1 was derived. for the 
where the object is illuminated with a light beam of 
. fim wide angle to completely fill the aperture of the 


in 


selectiveness of absorption of ultraviolet light, the “ultra. 
- violet” ‘microscope largely overcomes this lack of contrast. 


The great usefulness of this instrument in high- power micro- 
scopy is due almost as much to this fact as to 

Born, “Optik,” Julius Springer, Berlin (1933) 
* F. F. Lucas, “Late Developments in Journal, Franklin P 

*L. C. Graton E. B. Dane, Presson, All Purpose } 1._—Mic scopic Equipment in 


W /estinghous and Manufacturing Co, | 


— 
9 
‘ka 
— 
* 
a 
i 
— 
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— 
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solve and macnifyv and on its abilitv to 
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termine properties. Examples of 


former ability is the ‘predominai ant characteristic. are” 


fe the 

metal- 
lography, bacteriology, and the classical techniques: of the 
biological sciences. 


Another important field is that of the 
determination of particle- size distributions. Such determina- 
tions are necessary in dealing w with as pig- 


fillers, abrasives, ceramic materials ores, and n 


others. Recently important applications to ‘study 


tor 
“dustrial dusts and air pollution have arisen. Figure 2 2 shows 


| 


"photomicrographs ‘taken in connection with such a ‘study. | 
_ These illustrate the differences in the size of particles to be 
found in air which has been cleaned by y different methods. §& 
When the cleaning was done by an electrostatic ai~ = i 
(the Westinghouse Precipitron)? ‘no particles lary, than 


about 0.7 in.) were found (Fig. 2(«))- Who 


and as ‘ears as 10 (0. | 
> 


At this is point 


Cleaned by mechamical filter 


it is” 


gv! 


important | to emphasize use of 


‘that of micrurgy—the technique of manipulating small polarizing microscope for the determination 


eer of materials. Such a technique is often | necessary, 
"particularly in obtaining a sample. he microchemist 
not often receive a sample e nicely prepared and ready 


gre 
tor analysis. Iti is ; usually in the form of a speck, inclusion, 


small hich | must be be carefu ully separated | ads dividual: substances within a class. 


t material. The operation must be all the more delicate 


- because of the sensitivity of the tests to be used later. The - between individuals, It ‘should be pointed out that not 


methods used vary from relatively crude methods using d dis- 


x -secting needles and | dental dri drills to those i involving the micro- 


pie: 

nanipulator, a “mechanical device making possible move 

"ments so fine and so precise as to permit the dissection of 

cells in biological material. With the of this 
- instrument, specks too small to be seen with the naked eye 

been treated with reagents and satisfactorily analyzed. J 

Figure 3 is a comparison | of a micro tool with the pont of ae 


the oldest of ‘those procedures which are now 


classed under the general heading of "microanalysis. a 


were well established nearly fifty years ago,° but for ‘many 


New Precipitator, Elects ical 


Industrial 


. 368 ( 1930). : 


aluc in “the Chemists Chemical Education, 
Vol. 5) P p. 262 (1928). 


leotropie- ~anistropic . 

. Refractive index, w 

. Refractive index, « 

. Refractive index, a ee 
5. Refractive index, B........ 
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and optical pr operties. 
applicable | to transparent, crystalline subst: inces. 


_(Orthorhombic) 
(Orthorhombic) 


Table II 


a 


(Orthorhombic) 
(Orthorhombic) 
(Orthorhombie) 


(Orthorhombic) 


is a list of tree se 


also show sw hether these properties may be cused for eg 
_tinguishing between different crystal classes ‘is between ine 


pa rentheses, a 
all 


these properties are independent. However, every prop- 


rty listed does corresponc 


different experimental mea- 


(Triclinic) 
(Monoclinic)  (Trielinic) 
(Monoclinic) 7 Trielinic) 


CTrielinie) 
(Triclinic) 
(Triclinic) 
tM 


riclinic] 

(Monoclinic) Triclinic) 


(Monoel: 


(Monoclinic) Triclinic) — 
Monoclinic) riclinic) — 
(Monoclinic) riclinic) 

(Monoclinic) 


Enclosure within brackets. 
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FIG. 3.—Glass Probe of Micro-Mani 
=, Point of Fine Sewing Needle (A 150). 
{ d light 
—— tween 


of the material, The value of 

‘this fact in determining the particular compound present as of 
rather than just the ions ‘is readily apparen nt. Indeed, this calcium sulfate dihydr drate, C CaSO, 2H, 20. ‘This s proved beyond 

ability to study. a solid material “‘as it is’ peo. than “as it a doubt the Presence e of a copper sulfide film on the comm 

n solution” i is one of the outstanding advantas tages of ve - (ator. + The sulfide in | the sample had been oxidized by | : 
nicroscopic method. "bromine to sulfate which had formed characteristic crystals 
is, of course, that practica ally any the the cal-ium. The “procedure wa was carried out in less than 
oe ctions of qualitative analysis can be carried out in a 1 drop half an hour and no separation of the copper and carbon dust — 


a micro ‘slide. But a far wider choice of reagents is which were predominant i in the s sample was. necessary. 
sible since, in n addition to the sole criteria of the ma ACTO | test, Another type of problem quick ly solve ed b y use 


the appearance or non- “appearance of a precipitate o1 or he, microscope was: the following A question h ad arisen a as to 


all the optical and structural properties ‘listed above are now the source of some tiny globules of copper foun 1 on the face ; 
vailable. It can be said without exaggeration that ‘micro- of a brush in an experimental setup. These might have cor 
- Scopic qualitative analysis has a wider scope, is more certain og ither from the brush itself w vhich contained copper powder 


depend able, and is more “rapid than the usu macro or from the commutator ring. In ‘this case it was possibl 
methods. to distinguish betw een the two by a qualitative anal- 
In passing, the availability of accessories ysis, necessarily micro scale, because of the size of the 

other physical | properties such as hardness and point sample. he ring made de of an alloy containing a 

on tiny single crystals ; should be noted.” The ai ‘property per cent of chromium and a a microscopic test for this ele- 


particularly significant in organic: analysis. ment quickly s showed that material from t the ‘ring was pres- 
| idea of method | of carrying out a test may cnt in the globules. 
study of phase equilibria i is a field to which the 
case of a particular problem. In a certain plication of microscopy has proved pre- eminently useful. 


mutation trouble was being experienced and i it was suspe ted The direct observation of the. phase changes in solids w 


film of some kind on the commutator | was responsible = _ take place | with change of temperature and of the phenomena 


= ~ Samples were obtained by scraping the surface with the > sharp of one ¢ rystal form which dissolves i in a solution as 1s another 


edge of a clean glass ss slide. | These s« scrapings consisted mostly. form separates is of real value to the investigator of such 


carbon dust from the and copper, along with any systems in understanding them. Determinations of the 
hich_m might have been present. The material “equilibria existing at high temperatures in refractory mate- 


ittle pile on a micro slide was wetted with a drop. of water rials could hardly have been without the technique of 
and a crystal of calcium chloride added. an “his drop Wi as t apid quenching and examination with the polarizing micro- 


expos sed to bromine va vapors by inverting it over a bottle. “scope. The: useful applications: to -metallography 


bromine. . After ra minute or SO, the slide was remove ed and appreciated “most: men. 


xamined under the polarizing ‘Figure 4 


| many 
te rmined 
ike were found around the of the preparation ods of In the present “it is 


TS oe re that the work was carried out in at most a third of the time 


"C. W. Mason and E. B. Ashcraft, “Tri Sodium Phosphate—Sodium which would have been necessary had ordinary methods of 
Fluoride, Analytic: a Studies, and E 


4 been used, The solid phases shown | 


IG 4. —Three ‘Solid of the System Sodium 


ater (X 150), 


wed by polarized | hiht. 


1 
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salt sodium fluoride phos- 
-Fecogni ized both their and by their be- example 


mainin AS recent work of ‘Bryant on the of of 


from those is fluores ent ‘The 
use of this, technique requires a system for illuminating the 


at sam ole with ultraviolet: ight The fluorescence excited is 
that as the lig nt. The fluor 
‘te smperature is s raised temperature vas “slightly. higher “observed with an ordin nary microscope. This method has 


& an the temperature at which the crystallization took place) ved especially s li in the identification of Organic 


ies. observ ation “reveals the fi 


this phase g goes into solution more rapidly than the others. so materials. It holds mu 1 promise for the investigation of 
Quantitative 2 as s well as + qualitative analyses are & ar- processes as w etting and emulsi ication. 


> Ould be possible to give many more interestin ang 
‘in ‘many industries. tests are usua lly based on one ‘important ex camples of the app ications of microscopy wo. 


he following procedures: : estimation fee from memory |  —— fields which should perhaps be mentioned are the 
™W.D. M. Bryant, “Optical Srystallog graphic Studies with the Polar- light ‘and the: op »ptical study resins and plastics. But it is” 
izing Microscope. Identific: ior and Semmquantt ative felt that enough has been aid to gain, at least in part, the 
Acetic and Propionic p- -Bromo oanilides in Their Binary Mixtures,’ 
Journal, Am. chemical Soc., Vol. 60 Pe 1394 (1938). objective stated at ‘the beginning. ‘In closing, it is well to 


Cc. J. Frosch and E. A. Hauser, | ight empha one fact which 1 1S emboc died ina quotation" 
and Chemistry, Analytical Edition, Vol. - 423 Prof. C Mason | of Cornell: the mic roscope is 


“Microscoy ic Methods Analytical ¢ chemistry,’ b : th } Id s of 

Industrial and Engineering Chemustr Analytic: al Edition, Vol. 2. 205 Is not an -attac ment, rests er 
(1930). the observer; it consists of two main parts, and brain 


L EADING “MIC ROCHE MIC AL T XT BC HEMICAL Microscopy: 
ae John Wiley and Inc., New York City (1930). (Vol. 1 of See 
1 and Roth, “Quantitative Organische “Mikroanalysc Fourth Edition, 


5 Edition just published, 1938.) 


ace mich, “I echrbuch der Mikrochemic,” I. F. Be rgmann, Munich (1926) 

and Roth, “Quantitative Organic Microanalysis,” Eng transl: ition: Emich, “Mikrochemisches Praktikum,” J. F. Bergmann, Munich (1931) 


of above edition by FE. B. Daw, P. Blakiston’s Son and Co., Philadel- 
oF Emich, “Microchemical Laboratory M anual,” English translation of above. 


Chemie,” Akademische Verlagsgesellschaft, Leipzig (1931). Mic ANALYaIs: 
riedrich, * “Die Praxis der Quantitativen Mikroanalyse,” Emich, Lehrbuch | der Mikrochemic,” “Mikro 
Benedetti, Pichler and vikes, “Microtechnic ue of 
Lindner, _“Mikro- -massani ilytische Bestimmung des Koh! lenstoffes und 1 
asserstoffes,” Verlag Chemic, Berlin (1935). Analysis,” Microchemic: al tlaston, 1935). ya 
“Uber die Fehlerquellen bei der ilytischer Bestimmung ANALYSIS BY Spor Vests: 
Kohlen- und Wasserstoftes.”” Verlag Chemie, Berlin (1931). “Qué ilitative Analyse mit Hilfe von Tiipfelreaktionen,” Third 
‘iederl, ““Micromethods of Quanut: ive Organic lementary Analysis, tion, Akademische Verlagsgesellschaft, Leipzig (193%). 
john Wiley and Sons, Inc., New York City (1938). “Qualitative Analysis by Spot Tests. Inorganic 


s-Kle ‘Organische Mikroanalyse™ (Qualitative Identification ), ations,” E nglish translation of above (Second 
Oss, Leipzig (1922). 


Matth: Ws, Norde mann P ublishing Co., New York ity (193 


— Applications a New Tests at Part of the younger te | 
_ Detroit District Meeting ‘is, of course, the sponsorin local meetings with 


addresses, that will be of interest. general it has been 

TH “feature "Spring the policy. of” District Committees to. sponsor one or two 
Meeting sponsored by the Detroit District” ‘Committee planned 1 meetings during the year rather than to 
held a at Detroit Leland ‘Hotel on April 19, w was a Sym- them ‘more frequently. Each the Detroit meetings has 
posium on Industrial Applications of New Testing Methods. ‘much A.S.T.M. work. Doctor 
was preceded by an informal dinner. was a also described very “briefly plan for the 
good attendance at both. the dinner and i with 1 upw ards  ——— of the Society which had been established ‘during 


150 the latter. the year, ‘since this would be. of interes 


President ent T. G - Delbridge and “Treasurer C. the Detroit group. 


‘Warw ick were present and gave short talks. Doctor ary: -Treasurer Warwick pore while mer 
bridge expressed the appreciation of the Executive was still not quite up to 1930, the standardization 


rittee for the work which the Detroit members had do done work had increased as far as output is concerned about 7O 


in connection with “their meetings and in other in perc cent and financing this was made possible largely 
helping to advance A.S.T.M. work. There had been discus- increasing sales of publications. Some of the major topic 


of point considered coming up at the annual _were mentioned and he 


stimulating more on also gave salient facts conce ing the 1939 Book of Standards 


wt‘ 1 or by comparison with standards; the counting of one or 
— several constituents; the measurement of areal or linear 
— 
: 
| 
q 
i 
&g 
* 
| 


of this year. H. Fellows, dead, hemical Research Dep 
“The Symposium « on “Applications of w Test- 7 The Detroit Edison Co., , secretary of the committee; M Martin 


Methods comprised the following papers: Castricum, Uz Rubber M. Darsey, Parker ot Rust 
Steels for High-Temperature Service and Their T. esting —A. EW White, Proof Co.; Ww. DuComb, W. omb Co., ‘Inc. ; 


Director of Department of Engineering Research, and Professor of Heussner. -Chrysier Corp. ; and W. Putnam, The Detroi 
Metallurgical Engineering, University of Michigan, 


New Oil Oxidation Tests Correlated with Service—H. . Mougey, : 
Assistant Technical Director thicf Chemist Rese arch abora-_ 2 


‘Methods of Hygiene ‘Procedure Testing —G. Harold, Interesting Meeting i in Cleveland 


Chief Chemist, Industrial Hygiene Dept., Chrysler Corp. 


“Microscopic and Drop Test Methods on Metallic Electrodeposity— RED by the ‘Cleveland District Counsnittee, the 


ro 
W. Higgins, Chief Chemist, I ackard Cs assistance of the Cleveland Enginee ng Society, an inter- 


Doctor White | pointed to the import: ance Of various and ae esting meeting of members and guests in the C leveland Dis- Dis 


production methods, metallographic constituents and distri trict was held in Guildhall on April 20. ing dinner, 
bution a and grain size as affecting properties of steels. recep the group adjourned to the ‘meeting room 0 of the ¢ C.E.S where 
"properties of a given steel of presumably the same chemical Chairman James H. Herron called the meeting to order w ith 


are affected as much as 100 per cent by the “something under a hundred present. 


type and size of metallographic “constituents. Mr. Herron Secretary-Treasurer L 


ae used for ap service were 


He indicated the desire of the 


1-temper rature of the ‘Society to increase ‘the number of su sustaining: 
vice, compared and field tests on thin-w wall members, 
‘tubing. A fair” degree of agreement noted. W ork on: satisfactory grow ths h recently. 
degree and rate of scale formation of certain alloy steels change in methods of publishing AST. M. 


| superheater Pipes showed after +3800 and 7 7600_ chr. ex. from all indications being most favorably received. He 
posure that scale formed more a first, t, then tapered closed his remarks | by extending a cordial invitation” to all 


off as the present --members and guests—to a attend the annual meeting 
the Society in Atlantic City, June ; 26 to 30, ‘inclusive. a 


data. Four-thousand mile runs were used tories, The B. F. Goodrich Co., of C committee D- 


nan to correlate 1 Mr. Arthur W. Carpenter, Manager of Testing 
a 


ating conditions. was ‘to be a most im- Rubber Products, presented a very interesting paper en- 
titled “A. .T.M. in the Rubber This pope: 


; ory to grades of B. 3 prior to Some of the 
Sibley, Continental Oil Co., presented discussion of. Mr. problems w hich confronted the rubber cc committee were dis- 


-Mougey’ paper. cussed, and one point was emphasized, namely, that “rubber 
Dust and in isa genera term and like the word ‘meta may refer to 
_ large variety of f materials having widely diffe ent character- = 
istics. are a great different compositions one 


alone producing nearly 1 1200 kinds of com- 


large samples" for test. Dr. H. Walworth, ‘Witte 
City of Detroit, read by ow A.S.T serve in general prey 


Doctor Fredericks, the head of this department. “paint ‘industry ‘in particular. He indicated re 
is In his paper Mr. Higgins pointed ‘out that electro- platings growth of technical control in the paint and coat 

have two chief purposes: added appearance or improved S.T.M. s specifications v were practically ‘essential. 
"protection. In the c case of the former, quality of the plate As the | concluding talk, the President, T. G. Delbridge 
is important, while on those for protection, thickness mea- Manager, Research and Development “Dept., The Atlantic 


‘surements are necessary. and for mak- Refining | Co., first stated his’ growing ‘continued 


ings the” work | of the increase in the | use of 


Mr. Saltonstall of The 


__T. A. Boyd, Head, Fuel Dept., R 

on, General 1 Motors Corp., chairman of the Detroit Dis- “fc Id. re 
trict ‘Committee, presided at the meetings: and thanked the 
members of the District Committee who were responsible for of ‘the “H. Herron, President, “The James H. 

the various it, including the dinner, ‘Herron Co., and the secretary Arthur Tuscany, of Tusc 


‘program, invitations, registration and the like, en Tes urner and Associ ate: 


| 
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| appreciate due to his recent contact with ma 


13 and Ie 


iprror’s Nove ——This paper was part of the program at the March textile goods, consumer advisory groups, as well as govern: 


meeting of Committee D-13 celebrating the twenty-fifth anniversary of ment departments: and bureat us comme rcial : 
~ the committee. While bearing directly on the textile and related fielc Is, . 


should be of interest to many members in other industries. An excel- and technical schools. 


— Jent exposition of the many valuable contributions of this committee and The particular so scope of work of Committee D-13 is the 
‘the significance of its work, it also is in one sense an example = formulation of - definitions, methods of test, and ‘specifica- 


applies with equa di he Is 
The of Committee D hi ave and tions pertaining to textile products, inclu ing the materia 4 


greatly, especially in the past few years. In all committees executive entering their manufacture. “cover this compre- 
direction is extremely important in the successful handling of the stand- hensive field 1 in an - adequate manner, the committee has — 


and research work. Intensely interested in their committee's 


activities, the officers of D-13 have contributed immeasurably to its out- > organized two major subcommittee groups, designated re 
standing accomplishments and this opportunity cist taken to pay tribute to 3 and B. a. a he A. subcommittees are those which deal with 


_ tees have been set up | . for cotton, rayon, w wool, asbestos, gle ee ae 


The B ‘subcommittees are those _whict deal with phases of 


AS The purpose oO this paper to set forth the standardization work more or to all th 


important benefits which 1 have accrued to the textile fiber groups prev iously ‘or example, the | 
E-aiery, and others ‘closely allied to it, because of the standards — _ subcommittees handle such matters as general methods of 


for textiles established by t the activity of AS S.T Committee test, testing machines, atmospheric conditions, definitions and 
13 on Textile Materials. It will be necessary first. to make nomenclature inte and ation ot 


organized to handle the stand- ita, and | 
work of an industry with such a v ariety, of 


8 groups, and to give in some detail the manner inv hich its Each of the subcommittees are by ¢ om- 

standards prepared, Without this background it is ne not in mittee D-13 as being the ¢ group primarily responsible fo 


rial They may and ‘usually do draw upon the 
ledge and ex rience of the B “subcommittees in the 


preparation | of test methods in order to preserve as “much 
Wane can . Society for Testing Materials. This Society is a atonal uniformity as possible i in the testing procedures usec ed by the 
technical society organized for ‘the Promotion of know ledge aw hole. 


The subcommittees in avn the A and B groups are 
of specifications and the methods of testing.” a Its work is — divided, when necessary, into smaller units called sections. 


based on the > principle that a suitable standard an only be These are organized to handle specific intermediate forms 


developed through the cooperation of all interests. Its of textile materials or specific end products. For example, & 

: bers are ‘therefore classified as producers, consumers, and the A subcommittee on cotton has separate sections dealing 
al interests, and the regulations of the Society provide | cotton fiber. (2) cotton yarns and ‘threads, (3). 

that a an appropriate balance of interest must be maintained “Tight and medium woven fabrics, (A) heavy woven fabrics, 


between these several classifications members on any (5) tire “fabrics, (6) ni narrow w fabrics. The A subcom- 


of the materials of engineering, and for the standardization 


“group charged with the drafting of a standard. I | 
group charged with the drafting of a standard. It is em- mittee on wool has found it advantageous to have : ‘separate ee 
phasized that this. is most if important and valuable feature, sections for (1) the wool fiber (2) woolen and “worsted 

; 


characteristic of ‘the American Society for Testing Materials. ‘yarns, GB) fabrics, (4) wool felt, and 
national standardizing body in this (5) pile fc floor coverings. Asa a further example, one of the 


subcommittees divides ‘its work between three 
2) machines, and (3) _atmospheri 


ts one of the largest committees 


These and sections of Committee D-13 are 
Al ter of ndi toy the: tha 
rarac er ‘its members is indicate y the act that the real workshops of the committee. It is here “that the 


includes the names of a large number of the leading manu 
are developed. Tt is | in the _ meetings of ‘these 


acturers in the y various branches of the textile industry, smaller ‘groups, and by ‘correspondence as well, that ‘each 


many large manufacturers who use quantities: detail of a proposed standard is minutely examined 
as a component of their products, most of large, ‘discussed. of test are not considered acceptable. 
-mail-o -order houses and chain store ‘organizations handling “until have been subjected to carefully i ‘inte 


proposed methods must give evidence that they will yield 


Prese nted at the meeti of -13 on Textile 
Providence R. I., March 1 to 3 193 


* Chairman of 13 and of Textile Engineering, reproducible results of satisfactory precision when carried 


Textile Inst, Lowell, Mass, out by different — Definitions of words and terms, 
BULLE TIN. May 1939 
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of phraseology are ‘studied carefully 
4 that the correct technical shade of meaning been ex- 


‘pressed and that ambiguity has been een eliminated. W 
physical and chemical properties” of a to be 


specified, they are with appropriate 
tolerances, with due regard to the practicability of pring of Twi me 
> results, and to the requirements and the needs of those 


will use the | textile, 


_ Final satisfaction with a proposal must be. indicated by | 
letter ballot sent to all “members ‘of the originating group. twist 


This is then followed by a letter ballot of the entire 
“bership of Committee D- 13 on the question of accepting 


standard. this. is in the affirmative, the standard is 


mittee are nationally known acce in all 
then offered to the Society a as one bearing the approval of om y y f 
sions of the industry. Such> are the following: the specifi. 
and sponsored by Committee D-13. According | to the rules 
“cations for grab, raveled and cut strip fabric test specimens, 
of the Society, ‘it normally remains in a tentative status” for 


for tended atmospheric conditions for testing laboratories, 
“year, but not “more: than three years without cause. 


For Designation 


for ty pes of testing machines and details of their operation, 


is provided so that the industry can give standard 


i more thorough trial and thus test it for defects. If any © 


for the dead weight gz gage for thickness measurements, the 


method of determination of twist in yarns, of identi fic tio 
develop, the tentative standard is is revised. If 1 ‘not, the 

of fibers in mixtures, for measurement of light fastness,, 
final step is to advance it to a standard status. This action t 
the fundamental textile definitions, and the and Z nomen-. 
is started by the originating section or subcommittee and 

cclature for designa ation of “direction of ‘twist. This latter 
are the same as those through w ich it w as orig: tem has in fact become an international standard throu gh 

ite as i an interna al stanc ugh | 


adoption by the International Standards Association C om- 


‘The he a ver wi rovision that ‘final an 
y ovision that | stand- mittee 3 38 Textiles. The above- mentioned stands | 
ards must be reviewed by their Sponsor every sixth year to 
x ad -marked influence upon th the 


determine Ww ‘hether- or not they are meeting the needs of 
manufacturing, testing activities of every ‘important 
the ‘industry. his is obv iously designed | to prevent them 


producer and consumer in the entire textile. field. “* 
“from becoming obsolete. It should be ‘noted further that 
| Furthermore, each separate branch of the industry 
standard is considered as an ‘ultimate ‘finality. is re- 
felt the ‘influence of the particular 


led ‘best i 1 ‘standards prepared for 
arded as an ex ression of the best to date a 
‘ te, and ‘its own needs. hereas it is not feasible to attempt 
_moditiec oF aced whenever new developments. evaluate the effect completely, ‘some of the results ar are of 
improvements in testing equipment, refinements in technique, sufficient importance to warrant special mention. The « cotton 
me the demands of the desirability for, industry, example, has been provided with methods of 
ra test th jat_material in all “its important forms, 
These the steps: by wh hich Committee D- 130 prepares 
yarn, thread, the many n 


workable and reliable standards for the use of ‘the industry 
‘ é 

in weight f rom. light to heavy. 
The rubber tire industry was the first and has been 


this, the occasion of t -fi i 
é coll » the occasion of the twenty- ifth anniv ey “one | of | the most active in the promulgation of standards for 


cotton textiles. has so advanced tha ‘tire 
to survey ‘its ac ccomplishments determine the extent 
textiles 


wh hich the committee have influenced the indus- 
ore 


try y of which it has become a definite and necessar rt. ee. 
One direct measure of its ‘influence ‘may be ‘comprehended of the tires produced fi from them, and ultimately in the 


by a study of 50 standards which it has formulated safety of those who ‘tide on them. This industry quite 


and wh hich are on its books. at the present time. _ The ine erally v writes into its purchase specifications the D-13 methods: 


direct and equally valuable effects of these years” of w york of test, it has been indicated that the D- 13° material 
and effort are difficult of reduction to a common unit: of specifications for tire textiles” have resulted in a reduction 
measure, but th they have been very great and influent in the variety of fabrics used i in the industry, 
no one can deny. The following illustrations are > cited i ins The « electrical industry i is an important consumer of quan- 


the hope of making | clearer their general character and mag- +. a of textile materials for insulating purposes. These : are 


the form of cotton yarn "sheeting, tubular sleeving, braids, 

Today, certain of the standards prepared by the com- and tape; rayon } yam; si “tape; and asbestos roving, 


and tape. Representatives the producers and consumers 
in these “great ‘industries, following the D- 13 procedure, 


worked out satisfactory methods of test for each of 


ne above textile products to "determine their suitability for 


standards have unquestionably | bad the important function of insulating | ‘electrical ‘conductors. 


aie | influence u upon the manufacturing, sales and 4 ‘These standards have been of particular b benefit ‘to the ; asbes a 


testing activities of every important produc industry. Prior to their adoption, individual manufac- 
 Cmeze~ in the entire textile field. 


of electrical apparatus had separate specifications 


methods of test which not only differed but ‘placed a hard- 
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Disagreements betw een buyer and | seller, | 


as to are frequent! 


itative 
Definite to ‘them in puret base 
contracts tended to eliminate losses and delays ap 

through possible » misunder: ‘standings and _misinter-— 


ship the | supplier by requiring and un- 
necessarily burdensome test apparatus. 
The woolen n and worsted industry. had practically tech 
iced standards until they were supplied through the activity 
the wool group of C ommittee D- 13. se standards 
‘now provide ‘methods of test for the material paigren 
of fiber, woolen yarns, mixture yarns, 


abrics, and felt. The test for fineness of 


Va 


part wool f 
wool top. has” substituted a scientific procedure for one 
whic h the personal ‘equation “previously predominated he 
basis for the grading of tops by — 
“the: Wool “Associates of the New Y ‘ork Cotton Exchange, 

4 and the U. S. Department of Agriculture i is revising ‘its w ool 


designation of its direction does: 

) ) raversed again. 
not need to be trave sed ag, 3 

_ The s same comments apply with onal force to the glass_ 
fiber industry which is the very latest group Com 
standards w hich it is expected will soon control the testing 

aad properties s of glass textiles. 
rayon industry has developed all ot ts important 
" 
‘standardization work under D- 13 auspices. standards: 
alone cover the entire rayon yar 

ment rayon and the other with yarns and 

rayon staple “fiber. The extent to which the effect of these 
standards permeate t the whole textile industry will be better 
conceived when one recalls the phenomenal expansion which 
occurred in the past ten to fifteen years” in the us use of 

‘material, - Cotton, woolen, worsted, and silk manufac- 
as the knit goods ‘industry, are consumers of 
‘enormous of to be turned into yarns and 
or combination with the 


3 has 


this 
turers, as well 
- 


in 
other fibers.” a: rayon n group in in ‘Committee D-13 
provi: ded whe -reby rayon fabrics. may be “tested for 
wet strength, _ shrinkage, slippage, and fastness to washing. 


It should be noted that. the Federal Tr 


ade Commission in its 


sti undards on basis of those of the American Society rules for the rayon industry has adopted the D- 13 definition 
“for Testing Mz aterials. The committee’ 


standard method _ ot rayon. As an illustration of indirect benefits: from the 
of estimating hard scoured wool in wool in the grease is 
being u used by the 4 Department and the Wool Sec- 
of the Department ‘Agriculture in a large scale 
of tests te solve the sampling a and scouring problems arising 
connection with tariffs and duties. he requirements of 
the automotive industry as large buyers of wool felt has 
stimulated interest in this material by the wool group. The 
“result is a carefully drawn set of physical an and chemic: test 
methods for this important textile, 
That group in Committee D- 13 the rug and 


poe set w shich is now the ‘guide: 

of industry. This has come about because ‘its: research a 

testing engineers could meet in the technical atmosphere 

of Committee D-13 to operate on matters affecting | the wel- — 

of the industry as a whole, without having to consider. 

and competitive conditions. Under such auspices 
the units of this industry have found it - possible to unite in 


an extensive wear test program, in “cooperation with the 


eee Bureau of Standards, whose results will be | of bene- 


fit to both the consumer of borg coverings. 


4 


7 
to the jute it is ‘the of one 
of the important materials s entering into the construction of 

“floor coverings. | Work o on 1 the deve 


lopment of standards for 
jute yarns is now in progress. ‘U 


pon its. comple 


similar to those which have accrued to other parts ‘the 


“textile industry will realized by this relatively “new par- 
period is not without some real bene! fits to this group. These 


bene 
_ are measured by the time and “money saved by adoption of 


~ standard test conditions which have already been thoroughly : 
studied others in and reduced 


the \ various class lengths of rayon ‘staple. 


the 


ae 


work of Committee D-13, one of the rayon producers reports 
that some of the | definitions published by the Society have” 

Proven useful in clarifying concepts required in’ the ‘prepa- 
ration of patents. The: advantages w w hich come from having 
the various fiber groups working under commor 


mmon_ banner 
is in the rayon staple fiber field. It is 
pi ‘the methods: veloped by the | cotton and “ wool 


cotton ‘woo! fibers, respectively, are quite “adaptable to” 


of ‘the products under the jurisdiction of 
mittee D-13 are finally converted into wide variety of 
articles to "satisfy the needs and desires of the so- called 


ultimate consumer. The interests of this type of of consumer 


in the products of the textile mills has” shown a sharp in 
crease in recent years, and there are signs that it will con 
tinue to expand. In recognition of this, Jommittee D-13 
has recently organized a group whose function is the prepa i 
fation of "Standards for household and garment fabrics, 


has done this in the belief that this offers to the textile | 


industry and to” those who are closest to the consuming 


public the most logical “meeting: place wherein to work out 


best compromise standards, practical in their require 


Into o the papers « and discussions | are € poured the the © 
great ‘wealth of accumulated experience and new 
know ledge possessed by ‘representatives of govern-— 
_ment bureaus departments, by experts and 
technicians | in the research, developmental, and test-— 
laboratories of. large ii industrial plants and con- 
3, 
sumer establishments, _and by those inspired to 


research in textiles in the schools and ¢ 
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id ect of Capacity of testing machines and the speed 
d- ling jaw, the methods of determination of twist, and th 


eaus and departments, | by experts and technicians i 


is bi ghly essential to the industry ti 
ow ae are most experienc ed in and who have intimate research, developmental, and_ testing laboratories of ‘la 
contact with | the standardization work of their ve- industrial plants and consumer establishments, and by those 
inspired t ‘research in textiles in the s schoo ols and colleges 


The work of C ommittee has an educational rela- 

the of industry tionship to the industry which should not be overlooked. 
membership of ts qualifies men and P 


2 of techni in the setting 
women. For example, the development of of tec qui ing 
up of st andards has been of gre at help in cases where 
unit in the industry must establish its own testing methods 
because no standard exists. By demonstrating how a scien- 


ments to to dat tifically sound method should be pre pared, it has shown u 
tentative specifications for three important cotton fabrics, led to the elimination of, unsound ones. The wide 


“namely, broadcloth, sheeting, and terry toweling. representation of interests in Committee D-13, and the sub- 


ke possessed by “representatives of of 
r 


spective organizations should serve in the develop- 
ment of the standards. To this end, Committee — 


Other benefits have accrued besides those -indust antial | body of scientific men which it it brings together at 
prev iously mentioned, and the | committee's. “standards its meetings, affords an unexcelled opportunity to broaden. 


have been used to advantage in many ways by individual one’s 's knowledge, « and | the contacts made with the minds 


- units ‘in the industry. — Disagreements | between buyer and _ others leads to intellectual growth and professional maturi 


seller, and customers’ complaints. as to quality frequently It very clear that the textile industry ‘recognizes in 


settled by use of the D-13 standards in “recognition of their C ommittee ‘D- 13a central organization, covering the entire 


% fair, reliable, unbiased and authoritative character. . Definite fiber field, and doing practical, scientific standardization work — 

reference to” them purchase contracts h has tended to of the broadest : scope. The continuous growth in the 

clude controversy and _ litigation, and to eliminate losses mittee’ membership and the expansion of its field is ‘excellent 
and delays through possible | misunderst andings and “misin- _ evidence of the committee's importance to the industry which 
terpretations. serv es. Under its auspices producers and « consumers meet 

The ‘standards have served as guide posts to the ‘com- in a technical atmosphere, acquire a mutual respect for the: 


mercial testing organizations in fulfiiling the many and other's difficulties, t! then cooperate in the solution of 

; _ varied requirements their work « entails. The ‘compilation of their common n problems. Ati is highly essential to the indus- 
textile standards, a book containing all Society's stand- try those are most experienced in who have 

‘felating to is. found to be a handy intimate contact with the standardization work of their 


ready reference manual in m any laboratories, and is used respective organizations should serve in the development of 
as the text book in classes. in textile testing in the committee's standards. To this: end, Committee D- 13 
100ls and ‘colleges. 7 By the committee's work, testing invites the continued | Support of the ‘industry through | mem-_ 


achine builders have been stimulated to develop new and its qualified men and w omen. 


tex tile industry = 


of testing apparatus and the fact that a piece The quality of the work whi ich 
13 coupled with 


the 
conforms to an S.T. M. is as a mark done for itself through ommittec e D- 


that ‘the D-13 ‘standards m may an 
effective ‘means for securing reliable 


"prestige and the sensible r requiremen nts of. the American So- 
ciety for Testing Materials, has pee its standards in an 


authoritative osition in the industry. This osition must 
have been spared the expense of developing laboratory the 


be impaired one iota. T hose who put faith jin the 


of their own and have eliminated much time- ‘con- 
integrity and scientific character of our work must ‘not have 


summin controversy within the four walls: of their plant by 
‘that confidence shaken or violated. Tos see that the D-13 


hag 
‘reference’ to the committee’s standards. The use of standard sliable, bi tical. h it 
_ standards shall be reliable, unbiased, practical, tec nica 
test methods betw veen mills, brokers, selling and ‘commercial te 


correct, and comprehensive, must be | the standard upon which 
houses, and the consumer assures | a better comparability 


eyes of ‘its officers and committee chairmen are con- 


test ‘results ; as the properties of a material are evaluated by : 
Stantly focused. d. Under such conditions the textile industry 
each interested handler in the channels of distribution. 


Il 2 
The meetings of Committee D- become one | continue ‘to accept Committee D-1 13's s leadership in the 


4 Wine standardization field, and its influence \ will become even more 
the most important t clearing houses for the exchange of tech- 


wides read and effective as the year rs roll by. 
nical information of value to the i in dustry as a whole. Pro- 


ducer, consumer, and gener ral interest members seem willing 


‘the knowledge of “textile materials and their p "propettics. The of the seutile 


Papers "presented before the committee as aw hole and at for itself through Committee 13, has placed 


bas pra 
_ the meetings | of its subgroups offer the very newest in facts, — ‘= "standards in an » authoritative position in the 


techniques and "developments. This: has permitted a coor- | To see that they sh shall be reliable, 


dination, between en the divisions of the industry, of the attack unbiased, ‘correct, , and compre: e- 


on problems of related interest, and has” undoubtedly been —bensit 
its o fficers a and committee chairmen are constantly 
in ‘Speeding: up esearch: work in individual = f itso antly 


panies. Into ‘these papers “and resulting discussions are ocused. 

— the 5 great wealth of accumulated | experience and new 
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Adhesive Sent of Gummed 


arnden 


JEVE RAL years ago it became NECESd. 
to develop a testing me achine together with suitable test pro- 
cedure for determining the adhesive strength of the gummed | 

“tape used for sealing corrugated shipping containers. Not 


wishing to » develop an entirely new machine unless absolutely 


“necessary, the manufacturers were, contacted tapes, standards foe future testing were set 


experimenting with several different kinds of 


ad been some years | by one of the sheet: s, such” as kraft linerboard, jute: linerboard, and several 


“testing ‘machine ‘manufacturers and that a number of types af heavy kraft paper, i 
were already in use by the gummed tape industry. This come 90-Ib. ». calendered kraft s sheet, 6 
chine, however, had never given very, satisf actory results, par- readily obtainable and of unvarying 

‘ticularly: on check tests in different laboratories. The gummed points making | it quite desirable for adoption from a stand. _ 
tape manufacturers: through their association offered the ‘point of view. A test s “specimen of 3-in. gummed tape, 

aid i in this: investigation, and the testing machine manut ac- ly in. long was adopted as sta standard, the reason for this: — 
urer very kindly cooperated by furnishing a testing machine. the 3- in. . width was the “most “popular w idth 


machine consists of two tables about 6 by the machine table as” well the test sheet w was 


slaced side by side. _ Each table is hinged a at the outer edge 61 in. wide, it was felt. the 5 \/-i in, length v would be adequa te. 


on the under side so that the adjacent ends a are free to mov co as far as a representative test was concerned, and at the same 


—— 


in an arc, In testing, these a are moved by the action of a time it allowed the operator a little “leeway in placing the 

cam on the end of a weighted lever arm. The action of ‘the — sample | on the test sheet. A 5-sec. test period v was adopted 


tables is intended to duplicate t the action of the flaps. of as standard. was determined from a Series of tests 


corrugated case after they have bee closed and then the which indicated that sec. was as fast as an operator coulc 


pressure removed, allowing them to spring | back to the par- ork with any degree of accuracy in repetitive Operation. 
tially, ore addition t to the above, the m. machine Also, after test of sec. as re ‘there \ w as 


aL 


g the ms sheet of the test paper about 6 by 
10 inches is "placed across the top of of the two tables and the ec 

holding are down n ends of the =: of 65 “per ct cent “relative” humidity and 72 but 


ae was determined that the tape | needed only to be humidi fied | a “<i 


ime. 


At all tests a _atmosphe 


and tests be 1 


‘ 
as the “interval 
was not too 


Room temperature 
Temperature of water in brush 
~ Length of sample . 
__Orying_time 
Hand flat tened ~All tests by one operator s 


“placed on this after the ] proper 
time the machine is tripped and the adhesive strength taken — 


directly from the scale reading. 
Because the degree of uniformity v with which the water 
: is distributed over the glue surface of the tape has a great 
bearing on the drying time, a brush- type tape moistener 
constant water level device was chosen as the | tape. 
does not necessarily mean that 
it ‘iy superior to the wall type tape moistener, but for sake 
| standard testing procedure, the brush- type moistener has 


ust ener has’ 
was set up in 
unction with the moistener in such position as to 
‘liminate in so far as” possible any lost motion on the » part 


gas 
| 90fb. Kroft Poper 


ngtl 


e 


i 


o 


dhesive 


of the operator . To. do this, the moistener was set directly 


behind the center of the testing 1 machine but at 90 deg. to it, 


and about 3 3 in. higher | than the top of the tables. This origi- 


al placing of arts has een 
NOTE.— CUSSION OF THIS PAPER INV ITE D, either for 
public: ation, or for the attention of the author. Address all communi- 
cations to A.S.T.M. Headquarters, 260 S$. Broad St., Philadelphia, Pa. 
at a meeting of Committee D- 6 on Paper and Paper Prod- 


een carried through the succeeding — 


NN 


eo wea &. 


aoe 
Roll Numbers 
1.—Comparison of Adhesive » at 25 per cent 
tive Homidiey with Test Sheets of 90-Ib. Kraft Paper and 0.016-in. 


_ y 
the Determ 
E: velopment to the present setup. By placing the parts 
ed. this position the tape is brought out of the moistener 
ing: rectly over the position in which it is to be 
During the preliminary testing program, which consisted 4 
ub- 
— 
he 
_ 
ist reat. Tests on conditionec tape compared 
ch! | 52 


en 


|-90-/b. Kraft Poper | 


q 


Ly 


— Temperature of water in brush pan.. 72 F. 

f Length of sample 5% in. @ 
Hand flattened -Al/ tests by one operator _ Es 


Sample Roll Numbers 


ed ta ndicated thi at raised the 1- ae conditions being same as for Figs. 1 and 2 


i gures I to 3 show the results of t the investigation: of ~~ * be varied by a at least 75 om depending on the operator 
of t test sheet to use as well as the degree of ‘relative ‘pressure exerted. Hand- rubbing 
humidity necessary for test conditions ns. On all samples but placed by at in ordinary rubber roller similar to those ased_ 
“one, the 90-Ib. kraft test sheet 2 gave a a more favorable reading for ‘This consisted of aw ooden roller 
under all humidity conditions, although as the humidity in- in. rubber 
reased the spread — the Values for types covering. cycle of across and back over 
test sheets decreased. the sheet counting as one cycle, set and many tests 
xperiment indicated made was found that ta tall | operator would: exert more 


~portant: that pressure of some kind be applied to the ressure on the roller than a _ short operator, ‘thereby obtain- 


after it had been laid on the test it sheet. At first this “ing consistently higher reading: s. F igure 4 shows 
of these tests. wae the use of this roller did not ent tirely 


pressure applied by merely rubbing the hand over the 


= (> 
sheet “sever ral times. This , howe ever, was found to be one climinate the error, it indicated a step in the right « direction. 


of the sl sources sof error in re adings, as the results: coul 5 By using the same operator for a all tests, results checked fairly | 


— Following: this the advisa ability of us using: either a fle 
weight new type | r weight was investigated. Fla 


weights were ‘made up, each having a rubber covered con- 
«a 


tact surface 4 ine w ide by 6 in. long and weig 
tively 3. 5 Ib., 6.5 Ib. 18 Ib., and 29.5 Ib. Figure 5 shows | 


‘the different weights experimented with in this investigation. 


¥ "These flat weights, besides not giving the proper 
ing action” to the test specimen, \ were extremely clumsy 
use and w ere therefore quickly” discarded. . These tests, how-— 
7 ever, did indicate that more consistent results were obtained — 
with the heavier weights. Therefore, a solid iron roller- 


4 
4 


gth 


- No. 2- 


“rs 3 5 6 
G. 5.—-Various Weights Used i in ‘the Investigation of the Shear- 
sing: Strength of Gummed Tape. 
= 3. lb. D—29.5 aad E—16.5_ Ib. 
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New m: machine, on new 
‘setae lever A on fran 
locking Bon on each tz 


in. framew ork behind it An electric timer was introduced with 
gh raving a in. thick re switc well as a solenoid coil for t trip: ng the 
sponge | rubber covering on the circumferential surface. This machinc. W ith this ari arrangement it is “possible to make con- 


weight \ was built so that no pressure could be exerted on it secutive “tests with | an 1 error in time element of but 0. 25 sec. 


f oe by the operator; it was: easily handled 1 in the short- time t This i is very important as it w as found in n working with short = 
period and gave quite consistent, results, This roller weight als for drying, each 0. 10 sec. changes the ad- 


finally standardized in n conjunction with a two- roll. hesive of the tape. Fi igures 8 and 9 show 


or two Co es a d | views of the in its present 


15,000 individual tests on _gummed d tape 


been made “on this rebuilt ; apparatus. Many ‘in cresting | 
| eee aris en as a result of these tests, some of 
to date been answ ered satisfactorily. In some 
as many 450 consecutive tests have been ‘made 
each on same “sample 0 d tape, attentior sas one roll of tape (representing about 200 ft.) to o determine 


centered on improving the testing m: achine and the elimina why variations in adhesive quality ccur Lovage in definite — 


tion, in so so far as possible, of the human element in testing ycles throughout the roll. To illustrate, 0 gives es the 


“mendations were | “made to the testing m achine manufacturer 
which ‘meant the virtual rebuil: ding of the machine, The 


more important of these were: change in bearing design to 
-antifriction enclosed bearings, change in | ams and tripping 


_ linkage, change in pointer and scale graduations, the addi- 
~ tion. “of a shelf at the back of the mz achine to hold the 
eighted ‘roller, as well as a new locking device” to 
= t ibles stationary and level until the machine was tripped, et 


shows one. es: ‘the ad pr 


locking device on the under side of the tables 
ry until the n 
-. ests on the same sities ot tape m ade on both machines 


aid not check closely enough for standardization purpos 

calibrating instrument developed, and it w was found 
thet by making slight changes ir in the testing machines ad- 
hesive tests made on the two machines checked. very closely 


with each other. This de evelopment inc dicated it was 


chine. is tripped. 


possible: to build these machines in any number and ¢ alibrate 


each so “that: all of them would give t the same results when 
cleaving the factory. igure 7 illustrates calibrating 
device in position on ‘the t testing mé ‘chine. 
From this point al efforts were | toward n iking the m ay 
semiautomatic to eliminate as far as practicable the 


> te was per- 
ing. 1 r achine —New Calibrating Instrument Assemble 


. 
— 
— 
Even with these standards which had been setup, there 
€ was still a considerable variation in test results| The amoun ha a 
— 
—— 


rr Left. —Side View Showing Timing and Tripping Devices. (A) Timer Switch, (B) Timer, (C) Solenoid Trip, and @) 
Main Line § —End View Showing Timing and ripping Devices. 


~paratus ate ‘that w the average falls below. 65 points 


the: prt incre: sing. 


apparent re. 


fe eliminate these low readings the first As a result of this investigation one consumer has set up 


10 or 15 ft. of each sample r roll is discarded before ee on adhesive | quality for all tape purchased as Y 


‘The balance of the curve indicates’ fairly consistent adhesiv € follows: “Using a 5-sec. drying time, the adhesive € quality of 


quality but very low strength. This tape would give very gummed tape conditioned at 50 to 65 per cent ‘relative hu- 


in actual use. F igure IL shows midity at 72 F. shall not be less than 65 average for 


adhesive strength tests on “another: sample roll of consecutive tests with no ) single test less than 60.” ‘Va a 


this tape -and that shown on Fig. 10 (43 points), : a \ difference investigation has aided in setting up adhesive standards and 


_ which means success or failure of the tape in use. Actual methods of test, it not suthciently answered many “ques. 


= Notice the difference in 1 the a average strength. betw In concluston, it should be pointed out that. while this 


“service abe in the factory and this tions regarding the variation adhesive strength of gum- 


ae = 


28 


‘id 


0.— aia of (146 Successive Individual Adhesive Strength Tests on one Roll of 3- 


with a minimum of 60 points for any one reading, “the tape ; 
te give trouble cularly where speed of application i Is €s- 


— 
— 
of 146 consecutive | ated that the streng 

38 28 130 132 154 136 138 140 


iy 


6 16 20 22 24 26 28 30 32 34 36 38 4 


( (42 44 46 46 50 52 54 56 58 60 62 ala 66 68 7072 


+14 a . 


94 98 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 ‘134 136 138 42 “4 146 


| 
c 
cessive “Individual Adhesive Strength Tests. on one in. Ib Kraft Tape. 

tape. F urther work ork 

true answ investigations on ‘the glue, on the paper u used in ‘interest to the at both the 

the manufacture of gummed ‘tape, on the manufacte a the © consumer, and because of the large amount of inv estiga- 


ar 
technique as applied to gummed tape, . and further develop tional work entailed, i edly within the scope of a con- 


of the testing be carried simul- sumer testing laboratory. 


Unifor of Property in Similarly Made Steels” 


7 AX.ESEARCH in the development of new 


ays presents | the problem, among many others, of Time Before Sart of Pour, ‘Min, 
the significance of the ‘mechanical p property results obtained, 


“Settling Time 
‘ower Off to Start 
their duplication in heats made as nearly alike as possible, 


and the distinction between variations in properties | 


series of three 60- Ib. ingots” made in an_acid- lined high- 1560 
“frequency furnace wales carefully controlled conditions. 


CONDITIONS ‘The ingots we ere about 12 


Ti ie from consecu 

ingots were made rom consecutive heats in a fur- iT he bottom 2 in. was cut off discarded. "The next 

, the lining of w vhich had been broken in. and did not 6 in. from the bottom was used for test. These ¢ 6-in. | pieces 


“require patching before or during the sequence of heats in- were reduced in forging about 3 to 1 to a 2Y-in. round. 
charges were made up from the same lots The | pieces were heated together to 1175 C. in 6 hr., were 
ingot 1 iron, _Chateaugay pig ‘iron, and ferro-alloys. A record soaked 3 at that temperature for 4 hr., and forged the ‘entire 4 
the details of manufacture of “the ingots is set t forth in amount from this | ‘one heating the temperature be- 
I. Melting conditions were as nearly uniform as Pos- ing 8. 15 20 


and temperatures were taken with a platinum — The forged bars were given the heat treatment 


‘num- hodium ‘couple. A - 4 by 4- in. rectangular mold w 

cused, and the m old temperature” just before pouring /Normaliss 950 cooled in stil air. 
> 

taken by means of a chromel- alumel couple. Both couples — 


Quench — —4 hr., at 850. C., 
Temper hr., at 600 C., cooled in sie. 
checked for calibration before and after this series of 
‘ten minutes after t the end of ‘pouring. and tension ¢ 
in the direction of forging, f from the same longitudinal 


/ NOTE.—DISCUSSION OF THIS PAPER IS INVITED, cither for tion, starting 1 in. up from the bottom of the bar; that is, 
_ publication, or for the attention of the author. Address all communi- from metal that was originally nearest, to the bottom of the ae 


cations to A.S.T.M. Headquarters, 260 S$. Broad St., Philadelphia, 

"Released for publication by the Chief of Ordnance, U. S. Army. ingot. .252-in. tensi on bars and 

ments and opinions are to be understood as individual e tension: C harpy “impact bars, their axes at t half the 

of their author, and not those of the Ordnance Department. ¥ et. radius ; of the forged bar, were taken from the same — 


dept., U West Point, N. 
aptain, Dept., U. Army, West Poin in. above | top of of the longitudinal 


Ww atertown Arsenal, Watertown, 
1939, 


== 
Bis 
Ba 
| 
4 
& 
| 


| 


toM which met in a two- -day se session in New York City, March 2 


taken | from the same location in each ingot, includ. ing of properties to from 


it from yy to from ‘the outside of the center heats. Tabulations and graphs showing the average ‘prop. 


the wall of the ingot in. up f from its bottom end, gave erties: of the various steels: are plen entiful and in close -agree- 


the analyses shown in Table I]. omen Very little, has been to show the 


Carbon, Manganese, Phosphorus, or ‘the average. 


percent” ‘statistical analysis of large number of heats o 
ar same steel made as desc ribed above would give a very 

0.009 0.021 0.25, of the which should be An in- 

tension bars were tested at the an 
msler _testing machine. tensile Charpy ere 


ia the Charpy machine a? an impact ‘maximum, from the mean, in as a 


of 16 ft. per sec. The results of the centage of the me (Table V 


and transverse tests are given in Table III. _— The values shown for the ten: ile properties seen sO a ad 
and require ‘no further comment. The wide variation in im- 


pact v alues is but additional evidence of the irregularity ot 


Tensile Proportional per cent Reduction! Charpy 


psi. percent The authors wish “to acknow ledge the kind interest 


in 14 in. 
ait encouragement of C olonel G. 4 Ordnance Dept. 
Bare — Ss. Army, \ w ho Commanding Officer of 


atertown 
93000 65.000 | 2 Arsenal at the time this” w work was performed. 


t*e nat, Limit, | in 2in., 


Propor- TE plonga- 


000 i 


66500 24.9 
2 | 2500 
= 


4. (3) as percentage of (2). 


DISCUSSION 


5600 
refore those which 3. Maximum deviation from (2). 3 
4. (3) as percentage of (: 


«5.14% 76% 61%| 1.87% 64 6% 


Important Star ndards Actions. the cominittee’s report and tl the of 
M +i specification requirements for soap vder and for built 
at eet ing soaps was completed. New spec 
TENTION is “directed “(see page| 2 of this issue) to ite and trisodium phosphate in the field of f special deter- 


- ization work were announced | as a result of the meet- gents” were also reported favorably. An extremely: difficult 


2 


So 
ing of Committee D- 12 on Soaps and Other 


‘fot "evaluating. detergency. wo ork is 


tad 28. 28. Several new specifications w ere approve ed charge of the section on sulfonated detergents. 
mission ‘to letter ballot. The proposed McNicoll method for the work involving metal cleaners there was consid 


determination of rosin and the Wijs iodine method for fatty - tion of proposed methods of ang alyzing t these materials : 
acids, together with a method on n preparation of ‘the fatty scheme for dividing metal cleaning processes i into groups was 


ap Testing. Procedures for “testing dry cleaning detergents The m meetings were the general direction of | 
ind methods of analysis were discussed in detail with con- revithick, New Produce Exchange, chairm. 
“siderable progress resulting. ‘A method of determining: CO. B.S. Van Zile, Colgate- Palmolive- Peet Co., secretary rand 
_ by evolution involving special detergents was approved and Since its organization in (1936, Committee D-12 has been 
further activities involved phosphates and silicates. 
various ‘sections orking be submitted to the Society at the forthcoming annual 
“agreement ona number of matters. s. Proposed new specifica- that there has been no diminution i in ‘its ‘in- 


tions ns for both bar and chip palm ‘oil soaps will be included 
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of Area, Impact, 


tremely active and the many new recommendations which | 


— 
4 
—— 1 | 94400 
— | Fy 
It is felt that the 
— 
‘ 
— Be 
d 
— 
| 
| 


ful Convention fo 


and Flexural 


N routine testing 0 of all sorts of 


make a of "determinations of flexural | height of 0.52 
strength of standard A.S.T.M. 4 by by 5 i in. test bars, en 


the same time often make deflection readings for modulus: Central Central” 


f of elasticity determinations. The calculation of the modulus !b. Deflection, ection 


of elasticity involves the slope of the _load-deflection curve 


of the specimen, and, as 1 is w ell known n, there can be differ- ‘ 


= 
nce of opinion as to the part of the curve which should be 
used. . In orde for conformity to requirements, and ae 


tor reproducibility of “results, personal judgment ‘must be 
-¢liminated, We have, therefore, been obliged to adopt 200... 


convention as to to the part of the c curve w hich should be used, 
and have chosen the method given below. It will be noticed 


100 > 
that we use only the middle of the curve, thereby eliminating 4 10 


er 
S the usually somew hat curved beginning and the often very 120 


curved termination. > across s the n nomogram, connecting 


‘he readings f for the ‘modulus ot elasticity 


T TY 
in flexure. are mz nade upon the same ELASTICITY 


lo ding are t taken by ‘means of a dial gage 


uated to 0.001 in. At least 10. simul- 


taneous readings of | load and deformation 
are made during» the test without stopping | 
the machine and are spi in even incre- s2a— 
ments of load over the entire range covered (URAL_STRENGTH? 
by the test. or computation of the modulus FORM FACTOR = 
of elasticity, the load readings corresponding 


H = HEIGHT 
most nearly to” 20 and 70 per cent of the 
‘maximum load are used, with their associ- 


ated deflection: readings. Using these values, q 
modulus of elasticity is is computed ac- 


cording to the | following formula: 


MODULUS OF ELASTICITY : 
L* (Wie — Wn) actor = 
 E= 4 BH? 
: MODULUS = FORM FACTOR | 
— Dn) X CENTRAL LOAD DE- 


i re length of specimen between supports, 


load reading at 70 per cent ot 
mum load in pound, 
oad reading at 20. per cent of oman: 
mum load in pounds, 
= deflection associated with 
‘inches and 


The ing nomogram facilitates 
_ considerably the computation of the hemeent 


f strength | and the modulus of elasticity The 
mode of Operation is by the. fol- 
-NOTE.—DISCUSSION OF THIS PAPER IS IN- 
VITED, either for publication, or for ieee 
of the author. as Address all communi itions 
AS.T.M. He Headquart arters, Broad ‘St, Phil: adel- 
Member of Technic al Staff, Bell cle phone ab- 


] 
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and the load- a — 
Beez 
> 
0.210 


0. 522, we optain, at the intersection 
the s straightedge the two inner scales, a strength form the dimensions of the test st specimen into 
factor of ‘44, 4, which multiplied by. the 260 Ib. maximum tors, which | are. to be multiplied by ‘the test “figures, with ae 


load gives a flexural strength of 11, 500 psi i: and a modulus — 


slide rule or ‘otherwise, to yield the ‘final results. . A nomo-— 
of elasticity f form factor 0 227 thich i is used in this formula 


gram take other sizes or lengths of specimen and to com- 
“bine all ‘operations was. ‘considered, but ‘the simplicity of the 


ge a ee present form was strongly in its favor, and the restriction of 
= ‘range to the 4 by 4 by. in. bar resulted in legible 


= 295,000 psi. 


= which are very agreeable i in constant | use. 
d and tl od 
ing Machine an being about 110 in. in diameter and the wooc ones about 
hi bo is T chi 1/5 in. diameter.’ His investigations covered 
faterials esting M ac uines,” bending, and compression of slender columns—all on a small 


that ‘probably the first testing m “ue al -—but greater care and “precision th an_had been 


by ‘Pieter van “Musschenbrocck,? Professor at the Uni- 
\4 of Leyden. was built some prior to 1729. This was built about 100 yea years after Galileo had 
ey Mussct henbroeck \ would seem to have been curious about many carried out numerous tests on the strength of materials ame 


- things for some of the records of his tests on the strength —itar antedated by about a century ‘the I Franklin Institu 


mi materials ‘include data the tensile strength of the “horn ‘machine which is now at the Museum in Philadelphia 


an Ox. which is almost certainly the oldest testing machine in the 


me... testing dete which he built, shown in the accom- world today, and one of the first, if not the very first, to be 


panying illustration, consisted of a framew ork on w which was ade 
‘mounted an ordinary steelyard. Am movable weight provi 

= loading means. was apparently n no means for 
strain compensation (in order that the beam remain level sy 


a throughout the test) but there w was a means for compensation _ S ne arly everyone knows, an executive has practically “nothing 


of variation. in| specimen lengths. His machine was small, w! hat is to be done, to. tell, 

and, therefore, his specimens we ere small, the metal - ones i ipa to do it, to listen to reasons why it should be done, why 

€or should be done by somebody _lse, or ‘wy it should be done i 


H. Gibbons, ‘ ‘Materials Testing Machines,” Instruments Publish- different wey, © — arguments in | rebuttal that shall be 


do. That is, except to decic 


ing Co. » Pittsburgh, Pa. (1935 -vincing and To follow up. to see ‘the thing has” been 


* Musschenbroeck. Introductio ad Cohacrentiam Courpocom Firmorum, done: To discover that it hasn't: To inquire why: To listen to — 


ee Barlow. The Strength of Mate rials, 1867, page 3. cuses from the person who should have done it: To follow u P 
w.c. (itch). second time to see if the thing has been done, only, ‘to disco 


‘That it has been done incorrectly, to point out how 
been done, to conclude 
hong as has been. done i : 
as well be left as it is, 
if it is not time to get ri 
cannot 


other e ‘executive uld p put up 
with him for another ‘moment, and 
in all probability any successor 

= be just” as s bad and m maybe 
worse ; to consider how much sim- 
and better the thing would 
been done had he done it 
himself in the first place; to reflect 
sadly that | if he had done it him- 
self he would have been able to do 
it right in twenty minutes, but that — 
things turned out he himself 
spent two days trying ‘to find out 
“oe it was that it had taken some- _ 
body else three weeks to do it 
"wrong, and then realize that such 
4 an idea would nie at the very 


“an executive has nothing 


Kalends of the 
av verly Press. 
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OF "Materials La 


ors used ORGANIZATION. CHART FOR MATERIAL DIVISION | 
SCHOOL DISTRICT OF PHILADELPHIA 


lems occur. These in the recent 

ding | program of the Philadelphia School District. The 

“scope of this work was large, involving sixteen ‘separate build- 
ings costing $18,000,000. The construction was partly 
financed by Federal ‘grant, thus being subject to additional 


an 

The organization chart indicates the plan in of “operation used. 

[he Board of Consultants consisted of three members: 
Consulting Architect, chairman, a Consulting Structural 


es gineer, and a Consulting Mechanical and Electric al Engine 


This board had complete charge of the buil ding program 


and ph ayed an important part in the approv al of samples. a ah 4 
The | ublic Works. Administration as” represented by time furnish ins g uccurate and “handled rec 


Chief Resident Engineer Inspector v with a Resident it Engineer procedure as briefly as follows: After signing a contract 


maspector on each building. _ Costa uct at the time of action of s samples and “catalogue plates required was sent to th 


>) as esi E ineer 
on a le was made with” the Chief Re ident contractor. ‘rom time to time ther reafter samples and cata-— 
Inspector who reviewed the a ction taken, which je 
logue” plates in duplicate were submitted d accompanied | by 
a guide to the i inspe: tor of the particular f project. 
the contra: tor. ‘Submission by manufacturers 


idea of the magnitude of the work invol ved and subcontractors. wa as “no ot acceptable until a letter from 


> 4 ‘and approvs al slips were filled i in with pertinent information. 


Total numbe r of contracts 


the sample and attached thereto. After « examin 


151 000 on was: taken by. the Material 


4 Fon! concrete Et ingineer, T his consisted dof certification aa the item sub-— 
1 In the case of five schools, the approval of equipment mitted conformed to the re requirements of the specifications | 
ain . addition | to building materials w was included in in ‘the work‘ therwise a rec 
of ‘Re pig Here many of the ‘items app: _Approv roved 


the case of acceptable. material, the “item was placed 


before the Chief Architecture and E ngineering who 
would then issue a letter of “approval. Before notifying 
of the action, ‘the matter wi: as placed b before the 
pena at any 0 Board | of Consult. ants and the Chief Resident Engineer In- 
on 


was program pector turn each signed a a special approval slip. 


by a single organization, there were many = quadruplicate; for the: 
be in the requirements for each. buik ding. In 


ases es materials acceptable on one cnieest were not acceptabl ible fon the Resident E ngineer Insp ector, Ska 


another for various reasons. of the problems wa as master file. letter would then be written the 


accurate records of hat was “approved on a par- contractor, with ‘copies distributed to all interested” ‘parties, 
contract. Another was to be consistent on all con- approving the material. One s sample or catalogue plate 


tracts for any particular item. . By centralizing the approval _ properly marked was then sent to the inspector in the field. a 
of samples, the human equation among | field | inspectors and In this way y the field man was provided with an_ actual 


x sample or catalog ue late showing what the contractor pro- 
possible differences of interpretation of the. specifications & all 


climinated. Ea contract had to be considered by itself even posed to use ‘indicating: that it had been approved for 


the same material w wes being used by the same con- 


tractor on another. building. use of forms “greatly ‘reduced the amount of clerical 


system of forms was created with the stenographic help n needed Catry on | the work. About: 


complete | “control of the materials and at ‘the same once week the accumulation of “items “certified by the 


NOTE.—DISCUSSION OF THIS PAPER IS INVITED, for hief 1 Resident Engineer Inspector, requiring several hours 
“publication, or for the attention of the author. Address all communi- time each week. The work during: the periods of peak- 
tions to AS.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. 
activity was done by a staff consisting of one assistant engi 


"Eng sineer of Materials. School District of Phil: adel phi. Philadelphia, P: 
ASTM T IN May 1939 


fe 
| 
§ 
— 
The entire s — 
a 
ae 
| 
» 
| 
Bay 
| — 


METALLURGIC 


Redue tion 
of Area, 


per cent 


Yield = Tensile | E longation 


| S*rength, 8 in 


r 


Section 


Customer Mill © 


and Maintaining co control records, the same ‘group: 

was | able to check and ‘summarize the testing ad 
of materials delivered. 
ield inspection | of formed. the 


part of the work. The following materials \ 


Sie 


were inspected 


a 
two. clerks, and one secretary. Ina ddition to checking Cental mixed conct as fu 


Car 


¢ Analysis 
Remarks 


service. different engineers furnished this service, 
@ 


either by our inspe. tors or “by an approved inspection” to to theie with the specifica ations ‘ 


vice: “structural steel, portland cement, central mixed report daily the results of the tests. igure 3 s 


crete, reinforcing steel, common brick, 


bituminous con 


sample concrete “report: for the mixing plant. In 


crete, In the case of | central “mixed “concrete there ato the usual tests of aggregates, surface- moisture 


h 
field” inspection by the Board's inspector consisting, of ak- tions wer ere made several times 
was any apparent change in moisture content Such as 
occur when a new barge w as starting unload. deter 


the "contained water it SSID ble the 


ing field test cylinders an and d slump tests. 
Structural steel at the by. 
our Own inspector his duty to obtain copies 
ill ‘tests, Fig. for all rollings used in the work and 
forward them to our office. These were and filed. 
Dail orts similar to Fi were sent in showing the 
yr g. 2 we 
of the member, number required, ‘number assembled 
date, number riveted, number ‘painted, and the number 


finally approve ed. this w yas added the number 


ere. 


which the member v was . shipped and the weight of the ship- ‘+2 at the concrete p' ants who eported | as in 


For each the total we eight previously reported 
shippe ed given together with the weight of the report 
question, Attached to” the report» was sent copy of 
the fabricator’s ship ing notice givin additional 
tion. | 
certain of material delivered to the job 1 


ie with the plans and specifications, but w were Ae able at any 


informa- 


| 


RE PORT 


der rs we re 


and the fact that it ‘mixed in three 
tral mixing plants further complicated ‘the problem of 
1 capacity requiring a ie large 1 number cf on 
cement shipped, sinc e only a part « rt of a car _— go on our 
possible, bin tests were made 2 
xdvance before shipment. Each car was sealed under | 
Members 
esting ng laboratory seal and was opene by our concrete Deseription |~ 


inspector when unloaded the plant bin. 1. Cars shipped 


together with their seal number had to be checked against 


Reported t 


materials and mix. 


made by 


_ SC HOOL 
F INSPECTION OF STRUCTURAL STEEL FABRIC: 


day and \ wherever there 


proportion, total w water used, stump, p, and “quantity shipped, 
furnished. 


These daily “reports were checked cand 


filed. large: par of the time ‘provided an inspector 


which 


oncrete deliv cred to ea h buile ding wa was 
By means of these reports we were not ‘field inspector together the slump. copy 


fe 


ticket was returned with the daily concrete report 


w hich indicated where the concrete w 


time to know the of fore. amg of the work. temperature, anc 


was poured, ‘the w w eather 
do w vhat concrete cylinders were made. Cylin- 
the testing | in the presence 


DISTRICT OF 


PHILADE 


Cc tor N 
2 


D: ate_ 


in 


Number of 


Asbld. 


Riveted| Paintd 


“cars received and their se seal car was 


mi Total shipped 
“ast 


q 

: nished from three plants 
g 
— 

— | 
a 
eeding the maximum allowed slump. a 

— 
— 
| 
= Aq 
— 
— 

— followed through to the concrete mix 1 


ed "giving ‘details of bars included toget the 
1 number, eight, and t test t data. In this way it was possible 


For: Board of Education pate and to assure: the receipt of in 


= 


Contractor In the inspection of bric dad other masonry “units, 


_and plant inspections were used. In the “case of 


——— terial shipped in carloads it was possible t to inspec ct it p prop- Es 


x4 
Total Sever prior to actual use after delivery to the job. On the 
= 


_ other hand, common brick d deliv ered in truck loads would be 


Fineness Weight | 
Modulus 


ious 


sof 


which ‘properties, the brick were specified. Accordingly, our 


he plant inspector made periodic tests of all brick produced, 
designating which might be shipped to our buildings. 


“this way we were able to insure deliv ery of acceptable bric 
hich was substantiated by compression tests 1 made from 


to the igure 4 shows the: form: eport 


manufac 


“not “great, distributed throughout the work 
Fi igure 5 shows th the form of report used for asphalt Inspec 
tion. Since a certain amount of flexibility is necessary in 
- the selection of the mix for work, the form used was 


per cent 


materials and samples furnished to. the inspector. 
The carrying out of such a program required considera 


testing. Special testing devices h had to be constructed to test 
some assemblies of materials st such as” Fig. In 


samples were tested, particularly where there 


2 
Mixing W: were performance requirements in the specifications. In tl 


case of paints, asphalts, and similar materials, ‘the 
facturer was required to furnish a test report cither by 


independent laboratory or | one ‘signed by his chemist giving 
the properties o of the ‘material in accordance with the -Specifi- 


cation” requirements. Wh herever possible “American Society 


te 
( | Cement Used (bbls.) 


that the conformed to the requirements 
of the specific ‘ation, subject to field tests. Tests were later 


made at our discretion by an independent laboratory from 
samples of the material “delivered. “In this complete 


mi 


The load of ch nthe control of ‘such materials was effected, we 


sample ‘as obtained w as noted ‘entered 


report. After 24 to 48-1 hr. field curing, were ment performed 


: to the for standard curing. giv- 


aa 
g nd lates, duplicat 
properly marked and indexed ptt s “numbers. w were 
of and filed sO as to be "easily accessible. These samples were con- 
the completed “structure, stantly referred to by the design department and ourselves 
Large quantities: of steel wer ere inspected both acting on similar materials for other projects. . These 


in the shop and the field. Each shipment of reinforcing office copies ‘of samples are filed and serve many useful 


as accompanied by a mill test_report. Specifications and services during the life of the 
the Building Code required the furnishing of shop tests in The “system set up to handle samples and control mate- 
case of rerolled steel together with an affidavit. tials is particularly adapted to an organization such as 

In addition, shop inspection was furnished in the case of ow hich not only constructs the buildings but | ‘must maintain — 


ed_ bars. fore each were them at a minimum cost for years to come. has 
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Shipper 


: Testit Resistance of A Aud 
to of 40-lb. Sand Bag. 
Chair to WwW 20 000 Blows at 18 Per 
the on one “specified. The problem of controlling ‘materials is 
simplified where the “specifications refer to accepted 
performance “requirements as are found in standard 


shown that the detail ‘in construction of th ding Government, 


may in later” affect the perm: anency of other The methods described for control of materials, beth | 
‘materials costing: many ‘times as much. The details of this approv al of samples and inspection of deliveries, have dem 


system, _ however, are sufficiently ble to be adapted t to onstrated ‘their worth obtaining the use material: 


projects such as our maintenance jobs. here they conforming to the specifications. Much: of the success of thi: 
have been equally successful. Where a manufacturer pro- ork can be traced to” ‘the use of adequate forms and 


duces a number of products, only ‘one of \ which meets the — routine of considering each item entirely on. the requirements 
= 


ype P Pp avement Asphs alt Used_—— Ty 
Were Mixer Teeth in Quod Condition__ 

Cc ondition id Weak Spots Appe ar in Base 

ype and Condition of Roller Appearance Afte 


= 


oarse Stone a 


Fine Stone 


‘Min. in. 


iller 
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*b = breadth, d = ‘depth, W = breaking load, M.R. = 
— 
— - 
‘gin. | | in| | sein. | in. | in. | No. 10 | No. 40 | No. 80 No. 100 No. 200 | | 
— 


Plas tering Committee 

‘Nan article i in March BuLt ETIN, page 33, announcing AY r'TENTION: is a 


- the new specifications for plastering and lathing A posed revision: Specific ations for 
Ww which w ere developed by Sectional | Committee A under | Sew wer Pipe 13- 35). In the revised table of physical 


procedure of the American Standards Association, tes requirements the a average crushing. strength by “the sand 


“sponsors of the committee w ere indicatd as A. S.T. -M. at and bearing method for pipe 24 ir in. in internal diameter is indi 
the America an Concrete Institute. Of course, — ‘this was” in cated to be changed from 3070 Ib. per linear foot to 3125 Ib. 


‘error, since the American Institute of Architects cooperates per linear foot. This latter value should be Ib. per 
with the Society in sponsoring this sectional committee. The linear foot. _ Members should note this” correction ine the 


ALA, -representativ es on the committee are the chairman, “table which appears. in the Proce eedings ol. 38, Part. 

WwW. R. McC -ornack, School of Architecture, Ma assachusetts, Pp. 1321 (1938) ; 195 38 Book of A. ST. M. Tent ative 
stitute of Technology, and T. Coe, ‘Technical Secretary, Standards, Pp. 1687. 
a 


Service Dept., A. L.A. The A. S.T.M. is ore 


+ > H Pri * 
a: Pearson, J. Schweim, Stanton WwW alker, | Princip es of try 


= HE Principles of Electro-C hemistry” recently publi 

Standar s and Sa sfety by the Reinhold Pub lishing Corp., 330 W. Forty-secor onc 

, New Y ork City, is a volume by D. A. Mz icInnes, of TI 


Rockefeller Institute” for Medical Research. book f fur- 


of American 


tod: ay. he “page v covers various laws, the-— 


alphabe Is in- 
‘codes, and indexed apn and. n-  ories of dissociation, electrolytic transference, principles of 


dustrially according to subject. These cover work in 1 the, 
thermody namics, and many other r important | topics and prob. 


fields of civil engineering, mechanical engineerin ‘electrical 
8 with which this field is concerned. determinat 
-nginee ring, automobile and aircraft, transport: ation, ferrous 


meanin H” values are described, potentiometric 
etallurgy, non-ferrous metallurgy, chemical industry, x _pote 
» ‘titrations, ete, o There isa detailed author and subject index. 
tiles, “mining, wood, paper and pulp, petroleum | products, blist “4 
mbols and abbreviations, etc. list may be obtained ‘Opies ¢ of the Publication can be obtained 
without charge by writing to the American Standards Asso- t $6 each i ‘in cloth binding. 
h St., New York City. 
held in May, 1938, under the auspices of the nition iam 
of the Rubber Industry, L ondon, England, have recently been ts 


Board of the Nation il Research Council, Consti- 


tution Ave., Washington, D. C., of various publications issued. This very extensive vol ime, comprising over 1150, 


NNOUNCEMENT has been made by the Highw 


which are in the course of complains, Nacloding Parts I and — pages, = was edited by T T R. Dawson and J. R. Scott affiliated 


II | of the Proceedings of the Eighteenth Annual Meeting the Research. Association ¢ of British Rubber Manufac- 


Board. includes the various. papers and articles 


turers. s. Obviously, ‘it is impossible here to present a 
dealing with finance, economics, design, materials and con- 
ur 


struction, maintenance, trathce and safety, soils; while 
the main topics include plantation subjects, two sessions 
includes” the Papers on soil testing, soil mechanics, fill 
latex, _ two on chemistry, one on general technology, one on | 
paction, "stabilization, subgrades: soil tests. ach part of 


the available at $2. 4 in Reports synthetic rubber-like materials, another compound mate 


by t Dev C -ommittee can be ‘ob- Tals, four on de urability, twe on physics, and two sessions on 


at 50 cents “per “copy in mimeographed form and the applications. There over one hundred technical Papers 


ot 
Discussion on Rural Traffic Problems also in mimeographed presented by world authorities. 
form is listed at 50 cents, Orders for these publications Copies of the publication | can be obtained | from the Inst 


"should be sent to the ‘Highway ay Board. tution of the Rubber Industry, 12 2 Whitehall, London, W 
Physical Consta nts of Hydrocarbons 
.T HERE has recently been i issued by The Texas Company, | 
New ‘York City, an extensive volume entitled “Physical 
Constants of the Principal Hydrocarbons.” he data were 


co by. M. P. Doss of the Technical and Research 2 


Only t principal members of the polycyc ic 4 5 7 9 10 


ties are given, mainly those isolated from petroleum residues. 4142 13 14 1s 16 17. 
: ‘An extensive bibliography has been included giving refer =a | 4g 19 20 21 22 23 24 me 
ences to many of the sources from which essential informa- 
26 27 28 29 3 
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in Clay Sewer Pipe Revision 4 
— 
— 
2 
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Codes have recently become available. The list_ 
| 
4 
— 
— 
synthesized are included and this is somewhat true for the 
a ue forthe | 4 


the 1 men cannot to 


= In advising younger t technical graduates: on ways a means: 
of ‘getting: ahead, the editorial director of an outstanding 

magazine some months ago mentioned that no matter how 


good a man may be, ‘others have to rub elbows with him 
before they appreciat ate it, and while he ‘might ¢ not be able to 


play. golf \ with those he would like to meet, he can with w 


welcome join, some of the technical societies and attend these — 


meetings. Local, regional, and national | meetings are available 


Peers td for contact Purpose. This: editor pointed out that one joins a 


technical society f for ‘it ‘usefulness in his career and that it 


BATES HES 


can be useful 1 in other than technical ways. I If one is willing 
Cy EMMER rc. 2. F. LUNDELI 


to work and do it modestly, even “though he does it for 


an self-seeking the work 1 may well be rewarded in the 


P iden 


A \ Forgotten Art? 
Sei ONE has said that by reading a few “Pages of a techni- 


or by an engineer, he can 


somewhat exaggerated, since there are a of 


able technologists who do not posses the faculty to write 
ha is been of the importance any continuing: clearly and concisely, ‘nevertheless, usually on one of the products: 
art of -clear thinking 1s clear ¢ concise exposition. Aw 
young men who years to come must be over the "organized paper, phrased so as to 
‘reins. In A. S. there have been reasonable number of | intended, with all non- essentials: ‘eliminated, is many times 
younger technical participating in activities, both in on more effective than one loosely written. n that includes many 
hein programs ar and 1 in committee work, and in recent years. det tails not ‘essential: to a clear “understanding of the snaminde at 


s increasing number of the younger type of technical execu- - issue. 


are becoming active. Perhaps the main reason lies in the is surprising blue-pgnciling an editor «a 
fact that t quite a a few of the wetted industries he Ave realized the “ and how much condensation “can be. effected and still ret ain 


= 


importance of standardization and research on properties (Of “everything of importance in the paper. I It is not a question 


> 
materials and testing and naturally enough in these fields t the of saving space, but of enabling the reader to grasp ‘the ssub- 


engineers and associated — be in the y ject readily, “upon w ich: tes ie more inclined to accord the 


Nevertheless, every “opportunity should be used stimu- eyes 
sia A poorly written paper, on the other hand, no matter how 


late interest on the part of the younger men and also to, ‘aluable the data contained 1 may be, usually creates an un- 


develop a better understanding on the part of those who are favorable impression and is S passed ¢ over—possibly not even | 


th te hot x ves ho ma 
charge of routine testing Of SOME Pmase OF 1 plan Most technical n men— in fact, all professional men— find it 
_- the men who ase responsible for the technical control at ata impossible | to digest | as much as they would like of published 


plant, etc. Too often, the technical has copy terial and their time be conserved. technical 


Lich a 
A.S.T.M. document uses it -his bible, writers should review their manuscripts critically to insure 


at the material not be ignored because of verbosity. or 

ms ick of clarity. 
matter what t eir age, to become ac uainted with the Societ 
how it works and to realize some of its benefits. wee 
This year, outstanding opportunity is available at the | N consi made in expan ing the Ni 


ee annual meeting for the younger engineer and the technical BULLETIN to include more technical material, it is inter- 


¥ man in the plant to attend the meeting - and to associate with esting to_ compare ‘the issues of the past year or two with ? 

the technical leaders. At the many symposiums: and round- — those of six or eight years ago. When on one considers that the 

table discussions especially, they car can get into the thick of total pages of text in the SIX, ‘1939, issues was 25- 
aftairs fs—participate in the exchange | of ideas, meet ot other me men = in the period from 1930 to iid the aver age was 7 0, the | 


concerned wit with similar grea th i in the. ETIN is rather. suiting. 


Members will be | rendering a distinct ser service to the — It all started about two years ‘ago when. the Committee on on 4 
ind to their profession if they will acqu Papers and Publications recommended a larger BULLETIN, 


with the meeting and either persuade or arrange for some ‘of gradually expanded to include more technical papers, - infor- 
_ those most interested to_ attend the annual meeting for a 1 day — mal and interim reports and related material as a benefit to 
_ or even for a session or two. . This year there will be several the members. Numerous comments received bear out the 
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he if 4 i d 4 
‘more news sand contributed 1s in m ater of ‘fact: manner knows full well how 


‘flat’ the “meeting can be. is for this very reason 
tinue to grow. authors are asked to make concise presentation of their 


In 1938, there was an av erage of about five pape ‘rs in sO as to discussion 


oft the six issues— were of definite alue and 
mely interest. 


cult to 10 make. Basically, ‘it t depends ¢ on the extent to “which Without this, ‘much of great value would be 
hi ~ te I l tribut be con: ide | ewe fos 7 
the echnical contribution “may e considered to refer-— 


ence value, because the ‘material for the Proceedings shoul At all meetings: of the Society written and oral 


be of this: “class Nevertheless, much. of the information ts welcomed, « either to bring ‘out some obscure point, or for — 
included in many the BULL papers: has" also a con- publication ac additional material which, course, will 


siderable degree of permanent value. depend on its” intrinsic value. Th he discussion 1 may be. 
3 Some thought is being given to the question on of how mem ¢ even more welue than the paper itself Those ho ¢ annot : 


bers can most conv weniently file t their ‘BULL LETINS An effort ttend may deal by not hearing” 
made in ‘paging the issues, toh ave papers ‘and 


reports an and other articles which members may wish to” retal 


starting on right. hand | page so that the material ‘can be 
taken out , fastened together and filed in folders. Many of iii ait Cn. 
members have such filing systems. _A binder for the com- 

lete possibility. ciety officers met in Columbus on “March ‘The person- 


listed in the March Bt LLETIN, In 
this M ay, 1939, issue is enclosed a -subscriptior vcard 


core ance ciety 


w with the thought that some ¢ members to extra 
| 


w vork i in the field of material al standardization and research, oa. a Hunt Co., Chicago, Tl. 


Members of committees are not affiliated with the fer 


4 


the 
— mel For Members of Executive Committee: Pike 


J. J. ALLEN, Chief Chemist, Mechanical Rubber Goods Div. 


Firestone Tire and Rubbe Co, Akron, Ohio. 


R. D. Bonney, Assistant Manager of Manufactur 


Engineer of Materials, W Works L aboratory, General 


- the “continuation of the Electric Co., Schenectady, N. 


ears by which each member of the may secure with- born, Mich. 


t a sa M. A. SWAYZE, Chief Rese earch Engineer 


present Hudson, N. Y. | 
‘in effect so ong ‘that many are like y ‘to overlook its primary — Each ip above nominees has indiceted in w riting his 


namely, the stimulation of constructive discussion. acceptance of his nomination. The By- -laws provide that 


the case of committee ‘feports, it is essential, that the “further “signed by at least 25 members, may be 
recommendations | with respect. sti andards 


by those who will at the session 


to the Secretary- “Treasurer ‘in writin ing May 23:3. 


be on “the official 
= 


of "pape rs the need or discuss sion ay 25 June 


dies bers betw ny 2 

“since in some cases manuscripts are not available sut iicie n pesmi to the » Executive Committe, 


rly, but it is not an unusual year to “have 80 per cent or 


of the reports. and papers in type and distributed to 
members an and to those who have b been suggested as discus- Conn.. the 


When manuscripts are not ‘received in time for pre- pre United Shoe M fachinery Corp., Beverly, Mass., felt 
2 
: printing, an abstract of the p paper | 1s made available. te resign from the Executive Committee. "This resignation — 


_ Why so much effort expended to secure discussion ? F irst has been | accepted - with regret by the E xecutiv e ( committee, ee 


of call, it is a safety valve. Facts may have been misin- which took action to appoint +H. J. Ball, Professor of Textile 
terpreted or some important consideration ignored. While  Baginteting, Lowell Textile Institute, Lowell, Mass., to. 
‘sometimes s of a critical 1 nature, _ discussion Is not necessarily the v acancy. Professor: Ball, ‘who served a term as a member — 
ation is presented to ‘prove: the Executive Committee from 1934 


more definitely y the conclusions reached by the author. chairman of Committee D-13 on 1 Textile Materials since 


‘rom interest in a meeting “or sessior , 1930. of would have 


lise cussion is quite essential. Anyone has attended 
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‘ime e Society Committee 


cond i 
seco 
a continuation of the ot 
“comprising notes on the "outstanding activities ‘of long-time A.S.T.M. 
members, there are presented below outlines of the work of three addi- 


ASTM Bu LL LeTIN 


Mem bers 


in embers 


tional members. In general the men whose activities are described in ss Committee and is ‘one of the Instit ute’s 5 epeeeee 


ss this series have been affiliated with the Society for 25 vears or morc 
and have taken part in committee work for long periods ot ume. Noo 


cle ee is being followed in these articles. Te 

O. I LEECH, Assistant Manager, Metallurgical Division, 
Pittsburgh District, ‘Carnegie- Illinois Steel | £ 


« connected with the C -armegie Organization since 1890, 


~ when he was first employed i in n the Inspection Department « of | 


> 


tives on the Standards ¢ Council o of the American Standards 
- Association. A member of the M faterials Subcommittee of 


‘the A. S. M. E. Boiler ode C ommittee, devotes consider- 


~ able time and « energy to this i ‘import rant activity. 


has been a me member of the A.S.T.M. Pittsburgh Dis- 


much to acca the interests o 


Cart negie- Phipps and Co. ‘ollowing an extended period of —_— 


service in the Ins ection D he 


“negie Stee Co., and | * was Assistant Metallurgical | “Engi- 


neer. He has been in his p present position st since the reorgani- 


zation of the Carnegie- Illinois Steel Corp. 


has been extremely active in a number of phas 


e personal member of the Society since 1911, Mr. Leech 


ot committee 


. Leech 
work, particularly in the steel field. 
with Committee A-1 on Steel sinc 


En 


[os “ANDERSON, Chemical 


ment Co., aston, has parse tha at 
nee be 


“company : ‘since 1904, which year he was gradu ated from 
Lafayette College with the d degree of B.S. in C Siciniabey. 


was Second Assistant Ch hemist, First Assit nt 


position until 191 when he becar ame Combustion Engi 
 neer in Charge of Kiln and Boiler Efficiency at all of the: 
company’ plants. In 1 he became Technical A 


Adviser to 
the § Sales ; Department, andi in July, 1919, he was ‘made Chief 
¢ ‘hemist and C hemical for the quality 


of the cement manufactured at | all ten plants of the Alpha a 
Co., which position he still holds. Since 


his have been at the main office of the 


he A personal r member. of the Society sir since 1913, he has been | oy 


active in various phases: of its work. particularly in connec. 


_ tion with ‘Committee C-1 on Cement. of which he has bee en a 


member, since 1919. He cement comn mittee on 


1912, he is a member its and sections. as ‘a member of 


; several of its subcommittees, on two of w hich, Sub: rosmnitter i. the Society’ Ss E xecutive Committee from (1925 to 1927. I In ad 


Hon on Structural Steel and Subcommittee XI on Boiler Steel, 


he has held id membership continuously for over 25 years. | He: 
— 


1s also a member of the Advisory Committee of Committee 


mittee A-5 


Standard 934. 


; to the “may not evident on the surface or to 


Jems. Thi is 1s s especially true in the case of Mr. Leech, 0 ne 


of whose outstanding services. has been in connection with 
sg 
the editorial mz rakeup of a large number of the steel ‘specifi- 
cations. He is vita! ally concerned with the subject of correct 
nenclature in the steel “industry and [his office library in 


_ Pittsburgh i is evidence of the interest in this’ field— reference 


through 
books, etc. abound. Mr. Leech assisted in the preparation | strengthening of the Williamsburg Bridges were outstanding 


dition to his A. S.T.M. membership, he is a member ¢ of the a 
American Institute of Chemical Engineers, American hemi- 
cal Society, American Concrete Institute, Engineers’ C lub of © 


a -A-1 on Steel and is a representative of his « company on C ‘om. the Lehigh Valley and the Technical Problems Committee of il i 
on | C orrosion of Iron and Steel. Mr. ech serv ed the Portland Cement Assn... 


asa member of the AS. Z. M. Executive Committee from mittee for the Research Laboratory of that it Association. He is 
1932 to 1934 and has been a of E-10 on 


Ww hich acts as as an advisory com-— 


also a member of the Abraham Lincoln | Association of as aes 


Mr. Anderson halide patents on a continuous automatic 


Consulting Engineer, New York City, 
gra aduation from Columbia 
1495 in civil engineering, was Engineer of Design, a 
ment of Bridges, New York City. a During the period 1 


, the Queensborough, Manhattan n and “the 


of Tiemann’s Pocket Encyclopedia o on Iron and Steel , particu one He w ‘as Engineer of Design for the Philadelphia- 


larly the section on specifications. 


1918 Mr. Leech has been Secretary-Treasurer of 


Association American n Steel Manufacturers Technical 


‘Committees, the A.S.T.M. membership of which he also rep- York; _ Ambassador Detroit; 


its. His valuable in ‘promoting the use 


n Bridge, 1920 to 1926 and has been consulting engi- 
neer on many of the country’ s other outstanding structures, 
including the George Washington and Bayonne Bridges, — 
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New jlems concerning the our 


"struction. Mr. Moisseiff was a member of the Board of En- + Conshohocken, Pa., is now Assistant to Vice-President, ae 


for the Gate and also, the F ‘ran- company. 
IAM KRUMBHAAR, who’ was connec cted with Beck, Koller and 


a “ ©. Inc., Detroit, Mich., as Research C Chemist, | is now Vice- President, _ 


In C harge of Technic al Development, Reichhold Chemicals, Inc 
year Committee <. 2 on Reinforced oncrete was organized, Brooklyn, N. Y 


Mr Moisseift “serving continually until the committee) Was is now connected with The Marquette Cement Manu- 


discharged in | 1932. He i 1s member of Committee Al fa acturing Co., Technical Service Man ager. He was formerly Man- 
Steel, being interested primarily ir in Subcommittee II on Struc. H Dm. and Metal Atlas 
tallurgist, uminum esearch Labora- 
‘tural Steel for Bridges, Buildings and Rolling Stock, and he lis Jr 


tories, Aluminum ‘Company of. Ame erica, New Kensington, | , Pa., has 
has served for of the Society’ been selected to present the 1940 Institute of Metals Lecture of the 
tives on the Joint Committee on C oncrete and Reinforced American Institute of Mining and Metallurgical Engineering at the 
Concrete, at present being chairman of its Subcommittee on al meeting of the in February, 1940.00 
In 1913, Mr. M Vrap Rock Co. New Haven, Conn., is now Secretary a and Engineering 
n r. Oissei was y being awarde the ‘Director. N w York State Crushed Stone Assn., -Inc., Albany, N. Y. 


ranklin Institute ( Gok 4 Medal for his w ork on the B ayonne : os H. Wooprorre is now Manager, Inspection and Field S 
I 


Arch and the Norman Gold Medal of the Ame “ric: an Baldwin Locomotive Works, Philadelphia, 


of Civil Engineers 1 in co nne ction v ‘Bancow SKY, Grabler M: Co. 


San 
sign and construction of the George W ashingjon B Bridge 


lego, Calif. has a member of the Society since 1904. 
is a member of nume rous other societies groups, Fark, Vice President and Works Manager, The Falk Corp., 
ing the f follows “Americ: ican Society Civil E ingineers, Milwaukee, Wis., will, receive the John A. Penton Gold Medal at the 


A 
“American Railway E nginee ring Assn. “American Wek ling _forty- third annual convention of the American Foundrymen’s s Assn. 
‘Society. Me. Moisseitf has. presented a number of ‘technical 15 to 18, in recognition of his leadership in promoting interest” 


in foundry apprentice training, 

Pay and some hi ave been published Mattimore, E ngineer of Materials, Pennsylvania State High- 
in the A.S.T.M. Proceedings, including one in 1930 entitled way Dept., Harrisburg, Pa., is the new president of the Harrisburg 


‘Inv estigation of ( Cok d- Drawn ‘Bridge \ Wire. aia — ; chapter of the Pennsylvania Society of Professional Engineers hier - 


“Phillips anc General Electric 


of the Pulp and at the meeting of the associa- 


the March I ‘TIN there | was announced a list of six Potomac Railroad Co., Richmond, Va was elected president of the 

new sustaining members who had subscribed to this class American Railway Engineering Assn. at their a = 
és of membership recently, b ring th tal number of a in Chicago, held in Marche unk a 
ap, total number of these At the recent meeting of the American Concrete Institute, F. E. 


T, Research Professor of Engineering Materials, University of 


been added to this Urbana, IIL, as elected president ; B. YOUNG, 
Bartlesville Engineer, Hydro-Electric Power Commission of Ontario, Toronto, 


Clee 2 Canada, senior vice-president; and R. W. Crum, Director, Highway 
by +S Oberfell ‘Vice President, and the Board, National 

eral Electric Co. , Schenectady, I WN. Y.. by Mr. T.S. director. 
= Fuller, Engineer of Materials. 


¢ of these organizations have been with the 
3 work of the Society for many years. 1 Mr. C Yberfell has been a_ 


since 92 and has been in many phases of eral showing the te line per instrume nts 


committee work, n D-2 n Petroleum Products machinery handled by this company. The catalog includes mechanics’ 


and L uubricants. tools, optical inspection tools, gear testing equipment, machinery 
The Ge Ele ‘Ce. d instrume nt making, such as automate turning lathes, pivot burnishing 
ectric Co. at Se renectady been ath iatec machines, speed indicators, etc. Included also are several items that are 


4s company members since 1908, formerly represented by Mr. . being shown in the United States for the first time, among these being 
: € app. Mr. F been company representative since | bore inspection telescope for inspecting interior surfaces of pipes, 


r. death and also is a persona member. He i 1S PINIUS Otsen Testinc Macnine Co., 500 North 12th St., Philadelphia, 
in me any Phases of the work of the Society. | He has Bulletin No. 18. A twelve-page folder describing the electronic 


“been ‘Chairman of” Committee B- of Non ition stress-strain recorder, and telling Olsen has 
brought this recorder within the scope of routine testing. Ilustrated, 
including diagrams of test results. 


_E. H. Sarcent & Co., 165 E. Superior St., Chicago, | A well 


cutive Conunittee. "With this catalog is a bibliography on “Polarography” giving a complete 


: ‘This class of membershi baa instituted “sever iia 1g0 list of literature published in this field from 1922 to 1938 (24 pages). 
P ~ The catalog in a cover comprises some 32 ‘includes: 

that at ‘organizations wl ho found it appropriate might con- useful tables. 
i tribute to the of the ‘Society’ work to an extent some- Corp., Rochester, Catalog 5 covering Laboratory Appa 
what ‘more t the for Chemical, Biological, Metallurgical and Clinical Laboratories. 
é re early commensurate wi , ¢ teal bas ue ‘Se page volume in stiff board covers. A large number of items are 
_A.S.T.M. activities to them. Further information — in alphabetical sequence with an alphabetical index at the top — 
4; 


this class of membership will be gladly giv en upon request to of each page. Supplementing this is a comprehensive subject index . 


= 34 pages including a separate three-page AST M. -Profusely 
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Since then two other compar 
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wid 
age 


- Frost, President, Huron St. 
Malar 3830 W. Burnham St., 
Cc Taccart RESEARCH Corv., C. J. Patterson, President, 
Bac Co., R. C. Walsh, Advertising Fortieth 
Perkins Aves., Clev veland, Ohio. v. Pil 
Propt ets Division, GENERAL Morors G. Pickwell, 
First St., Dayton, Ohio. 


pra Spring Engineer, 329 E. 
& ‘Five Manu FAC TURING E. Fie, fr. 


\MPCO Ww. Ww. E 


F. Su tratton, President, Box 1039, 
Parker 
P \TTERSON Fou NDRY AND Macuine Co, 


Ohio. 


Wilhe 
29 St, Phil: ide a, 


Doerr, President, nlade 


Seer 


p 


Indiv idnal Other Members (8) = 


, Chief Engineer, Milw: aukee 4 Gas s ity Co., 2 


YER, V. ig Manufacturing, and Sale Represe ntative 
Bye, Evmer, Metallurgist, Simonds Saw and Steel Co., Lockport, N. 
W. M., Head of Research, The Clark Thread Co., 260 
MAXEST, W. President, New Jersey. ‘4 lollow Tile 


Corp., 132 


4 
Doran, T. J., Assistant Professor of Theoretical and Apphed Mechanic 
eS University of Illinois, 311 Materials Testing Laboratory, ‘Urbana, Il. 
Dontan, T. R., Chemist in Charge. Solvents aboratory,- 

Standard Alcohol Co., Bayway Refinery, Elizabeth, N yo 

A. D., City Chemist, Municipal Building, Norfolk, Va. 

VRIEDMAN, ARTHU R, Preside nt, The Chemical Rubber Zo. 1900 W. 


Grorts, Frep, ae Fort Pitt Steel C asting: 


Co.. ‘Twenty “fhitth St. 
and B. & O. R., McKeesport, Pa. Mine 

Aaa, 


Acronautical Directorate, Air 
istry, Cardington, _Bedfords shire, nals ‘or om: ul: Midland 
Road, dfordshire, England. 
Box 5, Station, New York City. 
Thaw Aull, COUNTY OF Mavi, Joseph Matson, Jr. County: 
luku, Maui, Hawaii. 


Howes, A, Chiet of Specification and 


52 
Administr: 


Marne State Hicuway _Comatission, 


Mexico SECRETARIA DE 

istrative, Avenida Republic Argentina 12, Mexico, D. F., Mexico. 
Morris, M. J. R., Chief Metallurgist, Central Alloy Division, 
Sales Dept., ¢ chicago Apparatus Co., 1735.) Ashland 
G. B., R. Remmev Son Co. Hedley St. and Dela-— 


~Ricumonp, H. H., Chief Engincer, Electric Steel Foundry, 


2141 
r wenty-fifth Ave., Portland, Ore. 
Ropertson, J. A... c ‘hief Design Engineer, Warre n Telechron Co., Ash- 


Rooney, J. H., Officer, at 
Tennessee. Nashville. Fenn. For mail: 207 > Fairfax Ave., 

eR, Ropert, Chief “Anglo- Alpha. Cement, 15. 
Roodepoort, Transvaal, South Africa. 
Suerrick, Paut, Technical Adviser, E. H. Sargent cand Co. 
perior St., C thicago, Ill. 
VACCHELLI, Politecni di Milano, 
Mil: an, 


thief ingincer. 


FE. 


members: 


after a long 
company s membership in the Society. Just recently, | The Detroit 
Edison Co. became a Sustaining Member of the Society. 


and Steel, 
Mechanical Engineers on the Joint Committee on Boiler Feedwater 


Studies, but his activity in Society affairs was far wider than the 


ig ictivity throughout the country, 


and Other “a 
committee IIT on Nomenclature and Definitions. — He was the repre 


F. THEARD, Superintendent, New Orlean 


Buehler, 
Zentral Scie nufic Co. 
Eimer & Amend, 


Admin 


Works Progress Administration ot a 


"The 
Since 1916, he had been the representative of : 


company on Committee A-5 on Corrosion of Tron 


"represented his 
a representative of ‘The American Society of 


and 


work of these committees. His sustained interest in many projects 
and support ot sail research work in the held 


ms aterials has been a stimulus. for the activities ¢ of many of his 


ciates in The Detroit Edison Co. ‘on numerous AS.T.M 

and in other ways. His pioneering work in establishing r 

an organized basis among public utilities did much to stimulate this 
Doctor Hirshfeld had been concerned with engineering, ¢ research 
and education for 36 years. He was a member of many technical 
scientific bodies and) Vv arious clubs. His w rritings included several 
books and 1 many technical and related papers. 

_ FREDERICK KENNEY, Consulting Chemist, Hewlett, 

sonal member since 1936; previously for many years representative 


1, of Sub 


sentative of Committee D-12 on Committee E-8 on Nomenclature. = 
~_C. B. Murray, President, Crowell & Murray, Inc., Cleveland, 
Ohio. Member since 1904. Murray was a member of the 
Cleveland | District Committee. Mr. Murray's death was a very 

tragic one. He and Murray hi vad alighted from a trolley car 
and in a dense fog were "struck by . a car. Mr. Muri killed 

almost instantly, Mrs. Murray living for a few days. He had beer 

a loyal A.S.T.M. member and was on the Cleveland District Com- 

—— from 1931 serving as Vice-Chairman from 1935 until his 

other, officers of the Cleveland District and 

members the double funeral 

Ball ‘Chemical Co. Pa 


“TAYLOR, 
since 1916. 


a 
Sewe 
ewe 
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ATLANTIC CITY, CHALFONTE- HADDON HALL “JUNE 26 to 30, 1934 


Monday, Registration Exhibit Committee Meetings 


Round-Table Discussion of Effect 


30 a. m. Formal Opening Ses 2. Paint and Products — on Water 


Paper, Plastics, Rubber, Glass.| 7. Soaps, Textiles, "7. Soaps, Textiles, Timber imbe ‘| 10. Radiography, 

= Electrical Insulating Materials} 8. Coal, Petroleum Products, Gase- ~Metallography 


Thursday, 12. ‘Steel, Ferro-Alloys, of} Round-Table Discussion on Freezing- | 14. Ceramic and Masonry Materials 
Bituminous M aterials, Road Ma-| Round-Table Discussion Quantita- 
Round-Table Discussion on Juantit a- 


Friday, 16. < ement, e, Lime, Gypsum | 17. Concrete 
18. N No n- “Ferrous” Mets als” THe 


First Session 


Annual Report of the 


Prone G. Delbridge. wick, Secretary- Trea 

4 A general report of Society activities with particular reference 

to membership, publications, finances, and administrative mat- 

aig ot consi E- 9 on ters relating to committee activities and inter-society relations. 

A Revisions in Society By-laws and the Regulations Governing 

Standing Committees are submitted as the result of a revie 
2 new research activities of the standardization procedure and in order to pr 
be rt she or Society committees, and ehanges in method of public ation of standards, 
S 7 references to the work of the several research committees. | ay 


Report of E-10 on Standards. Cloy Chap- ot Petroleum 


man, Chairman Recognition of Forty-yer 


teports on specifications methods, of test submitted 
under the procedure for accepts ance and publication of new Elected 


revised tentative standards and tentative revisions of existing 
standards in the interim between annual meetings of the Bk The terms of the new offic ers, uncer the provisions of 


oe iety. - Reports on action taken to organize new committee = hol - By-laws, begin at the clos the annual meeting 


oon. sulfur ments. Reviews stand: irdiz: ition rojects 


ered during the 

Simultoneously with Third Session 


OR + fe nit er of isions are present int wile 
& nber Wesenler i le e i 
por ittes and me of te st for pigme nts and other paint 


Symposium o1 on Paint Testing 
report ine new specifications and methods of chem- 
ical analysis of zine dust (metallic zine powder), a new test_ 
orpiment in orange shellac, and a method for dete rmining 
the elongation of attached lacquer coatings using conical man-_ the physical and chemical properties of— paint a nd var- 
teat lure f nishes. Demonstrations will accompany many of the tests. 
_drel test apparatus ; also a procedure for toluene (toluol) dilu- The subjects will comprise color, gloss, fading of house paints, 
tion ratio of lacquer solvents. mented of house paints, flexibility of films, texture of pi 
result review given by the committee i 


variety of tests that have been found useful in the evaluation — 


ASTM ‘BULLE ‘TIN ‘May 
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| 


Tuesday, June 27 


> percentage ot chromium to an adherent 
A- 2c on a Iron. C. B. Bry ant, indicate tae 


Chairman. of chromium necessary to reduce the total or pro- 
_ aed gressive oxidation of cast iron toa given level at aah of the 


recommends the adoption as standard of five tentative 
specifications for wrought-iron tubes, plates, rivets rolled 
shapes and bars, and refined bars. Revisions published during | Re ort of Committee AT on Malleable-Ir | 
past year as tentative are recommended for inclusion in Smith, Chairman. 


bolt iron, and chain. specifications for pear rlitic mi alleable castings are pre- 
publication as tentative. The report alse recom- 


Report of Committee A- on Cast lron. Rother, nds as stand: ifie 
nsi vy The Resistance of High-Silicon -Malleable Iron to Drilling. 
and a revision of the specifications for iron soil” Schwartz, National Malleable and Steel Castings 


pipe and fittings. The pending tentative revision of the stand- Kasper and School of 

aa specifications for gray-iron castings for valves, flanges and a 
pipe fittings, providing requirements for an additional class C_ Applied ‘Science. 

is recommended for adoption. The standard specifications — machinability by drilling iron ranging 


for 
for the arbitration test bar a Soa from 2.09 to 2.36 per cent carbon, and from 1.39 to 2.10 per 


| re port a account of committee 


or recommended to be withdrawn a oe cent silicon has been determined in the Olsen Efficiency Ma- 


> B > Ss are s sis 
nical Properties | of Hic gh-Strength Cast Iron. Jasper @riling elementa are shown te reduce the resistance to 
Leia Collins, of - is not desired that these data should be interpreted as to 
the desirability or practicability of making metal of this com-_ 
Position for any particular commercial purpose. The data 
apply in the absence of primary graphite. This is me: to say 


Pre th results: a se ies of te ests on a —high- 
hans it that abse nce can be on. 


strength cast iron, all the material coming from a single heat. eo ee Gears. 
These tests continue, and to some extent parallel, similar. 
tests made on ordinary gray iron which were re ported — in The Relation of Carbon Nodule Si Size and Tensile Properties: 
_ papers presented before the Society in 1937 and 1938. | Bees.” of Malleable Cast Iron. H. A. Schwartz, National Mal- 
Tension tests are made on solid and hollow specimens; com- aan - 
tests on two lengths of specimens; torsion tests on and Steel Co., Schindler and J. 
solid specimens and 1 in. in diameter and on hollow speci- 
mens of different wall thicknesses; tests in repeated torsion . “Elliott, Case School of Applied Science. — 
with both sclid and notched specimens ; and in bending on A given white cast iron was converted into malle: —— irons 
3 rectangular and [I sections. Poisson's ratio is determined varying widely in nodule -number. It is shown that a great 
in the beam tests. variation in nodule number is of little effect on the tensile 
a strength and yield strength but that small nodule number is 


Influence of Chromium on the “Oxidation Resistance favorable to ductility. 


Cast Iron. Charles O. Burgess, Union Carbide and Car- Report of Sectional Committee A 21 on Specifications f fo a 


bon Research Laboratories, Inc. Cast-lron Pipe and Special Castings. _T. Wiggin 


oxidation re uistance a of cast irons containing 
from 0 to 25 per cent of chromium is measured at temper -ature Chairman. wat 


levels of 700, 800, 900, and 1000 C. Exposure periods up ‘Reports of specifications for . 
360 hr, are employed and the technique used to insure com- pipe for water or other liquids, method of pipe thickness cal- 
7 fa parable conditions is described. The surface and interior struc- | culations, specifications for cast iron pit ¢: ast 
tural changes brought about by such exposures are spec ifie ations for mortar 


with Round- Table Discussion 


on Sub- Temperatures 


of Committee D-19° on Water for | dustric te Coledlation n of Equilibria in Dilute Water 
x Hecht, Chairman. McKinney, Carnegie Institute of Technology. 


This progress report on the activities of the committee nr { _ This paper covers the generel method for solving tite 
ing the year discusses briefly the work of its subcommittees problems from fundamental principles, the use of ion activities ‘on 
reviewing the existing methods of sampling the Debye-Hiickel equation, and the calculation of equi- 

overin ocedures for reporting water analyses and on 

te accumulation of data and study of methods for the de- pag att utur as Applic ation of the Se principles aud methods to 
termination of dissolved oxygen to the basis for 
new standa urd. 

Report | of Joint Research Committee on Boiler Feedwater 


Fellows, ‘Chairman. We Water and Steam. A. M. Amorosi 


The p Dissolved Concentration, and So slid Produc urves, tabulations, and of calculation are provided 
"Resulting from the Reaction Between n tron and Pure showing the distribution of carbon dioxide dissolved in water 


Water at Room Temperature. Richard ‘Corey ‘and in its three forms, H.CO, (free CO.), HCO; (bicarbonate ion), 


and CO, at pH values varying from 3 to 12 for the tempera-_ 


Thomas J. Finnegan, Consolidated Edison Company o of | tures 77, 150, 215, 235, 255 5, 275, 295 and 315F. The distribution — 
New York, Inc. between the three phases is found to be a function of tempera- 


oe water at room temperature. The work was conducted in — a: ‘wlceviations are shown indic ating how to use these curves | 


and hich was used was free of. to determine the distribution of CO, in industrial waters, based 
solved oxygen and carbon dioxide, a chemical titration method for determining the dis- 


Tt is shown that the solution reached a pH value of approxi- : 
mately 8.3 and contained about 0.2 p.p.m. of dissolved iron. between the three phases of solution | at normal sags 


The solid product of the reaction is predominantly Fest 
_ Previous investigators have reported pH_ values of the order n actual application of these CO, curves to appar: atus: 
of 9.0 to 9. 6 but it is believed that the use of glass ves ymmonly employed for mechanically removing ‘ 50, ai: 
responsible nection with water-softening equipment is presented. 
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of 


: ‘2 he limitations of the conductance method for determiming 
steam purity are discussed and illustrated. The inability 
a the results, especially when ammonia was present in 
the steam, shows that there is need of a more accurate method 
for determining steam purity. use of the evaporation. 
method for determining steam purity gives accurate results as 
shown by the data given, but considerable time is required to- 
obtain the apparatus described w h it 


‘Tuesdey. “7 


Tittle super 


whic h requires very 


it has bee n shown that the electrical properties of te 
to depend upon chemical composition, water-soluble electrolytic 


impurities, moisture content, and manner of drying the mate-_ 
rial from the wet state. Selection of a textile for electrical 
purposes should include consideration of the influence of chem- — 
ical composition upon the properties of the material, absen ‘2 
of significant amounts of electrolytes, and the method of dry 
"4 ing the material from the wet state, 

This paper discusses the water extract conductivity method, pia : 
its correlation with insulation resistance data, and describes. are 
simple, durable electrolytic cell whie h is convenient to use for & 
the conductivity sasurements. f 


th 


with Four 


me In a wide and ever-widening fie eld of engineering there is a 
demand for metals having properties which make them suit- 
able for use at sub-atmospheric temperatures. Within this 
field, to mention a few, are oil refineries, aircraft, railroads 
and various chemical processes involving refrigeration. It 
fairly well established the strength of metals 


while 
usually increases at sub-atmospheric temperatures, toughne Ss 
point where some ‘metals become 


frequently falls off to the 
dangerously embrittled. Particularly in the case of some 
steels, the structure imposed by heat treatment is freque ntly 
_ vital factor in determining the suitability of the metal to 
withstand stresses at low _ temper: tures. or a given _com- 


‘Sub -Size Charp py at Zero Temperatures. 
4 ‘Habart W. Herge, National Tube Co. 
2 Char nd 


y impact tests were made on eight steels at 70 F. 
zero temperatures down to —-150 F. 
ous sub- size specimens were 


Standard 
broke ‘n at each testing te “mpe 
ture. In gener: ul, ferritic steels” impact resistance 
measured on standard and two-thirds size specimens, when 
the testing temper: ature was decreased. One- half size 
‘ 1ens also lost impact resist: anc ‘e, but not to the marked degree 
as larger size specimens. Smaller specimens have practically — 
constant impact resistance throughout the _ temper ature 


used. The results of the tests were summarized to show 
tionships between sub-size 
“spec imens at each testing temperature. 


Wednesday. June 28 


Held imult 


is 


range 
rela- 
impact specimens and standard size 


sport of D- 6 on Products. 


This, the first report of the discusses the activi-— 
a of the committee since its organization in 1937, 
-~ considerations being given by the subcommittees to paper | 
testing methods, the preparation of a monograph on the sig-— 
nificance of test methods, and an extensive research testing 
program by six cooperating laboratories of fibreboard and _ 
ibreboard containers to secure data on the moisture contents | 
nd effects of conditioning such containers. 
The first two methods completed by this committee covering © 
- te ‘sts for machine direction of paper and a procedure for deter- 

mining the amount of paraffin in treated and 

se cal on a e 

sented for publication as te ntative. 


Report of Committee 20 Plastics. 


W. E. Emley, 


This report presents for publication as tentative the first two 
- methods developed by this committee since its organization in 
1937. The procedures include tests for index of refraction of 
transparent organic plastics and a test for resistance of plas- 
tics to chemical reagents. The report discusses briefly the con- ‘= 
siderations being given to other methods of testing plastics 
which include procedures for strength, hardness, flow under 
molding conditions, changes on heating, flammability, other 
optical tests, and tests for permanence, i 


‘resistance to light, heat, and moisture. 
ew Oscillograph for Routine Tests of Rubber and Rub- 
_Nemours and Co., 


‘Denies mechanical has ‘been de- 
veloped for routine laboratory tests of rubber and rubber- _ 
like compositions intended for cushioning services. It may be 
used to measure 


“Factors Affecting Notched- Bar Im 


 noteh were also investigated 
— sensitivity to accuracy of the specimen dimensions. 


Si 
Paper, Rubber. Glass, ‘Electrical ing 


including 


pore is wholly unsuitable. hile there 
amount of information extant bearing on the behavior of metals 
at low temperatures, there is a need and a demand for 
‘gathering togethe vr all the available knowledge possible on the 
subject in a form in which it win be available to engineers 
It is the purpose of the Joint Co mmittee on the Effect of 
‘Tempe ‘rature on the Properties of Metals through this Round- 
Table Discussion, in which those having experience in the 7 
of metals to low te mperature service will take 74 ig , 


part, to develop to some degree the extent of our prese nt sae ’ 
knowledge of the behavior of metals in such service and ir en 
indicate he gaps which exist in such knowledge so that steps - 

may be t more compl 


ete 


pact Tests of Steel 


at 
Low Temperatures. Walter Crafts and John J. Egan, a 


Union Carbide and Carbon Research Laboratories, Inc. 


order to de ‘te the rei asons for lack of correlation 
between different makes of Charpy and Izod type impact test- _ 
ing machines in tests at low temperatures, a survey has been 
atte evaluate some of the variables that might produce 


ipplication 


4 


the differences. Tests at low temperatures of both Izod and _ 
Charpy types were made on a machine in which the initial 
energy and velocity of blow could be varied independently. The | 
radius and depth to estimate 
The 
machine was also studied. The — 
but not extremely accurate, cor- 
makes of machines and a conserva- _ 
for specification purposes is 


of cantilever arm of an Izod 
results indicated a general, 

relation between different 
tive use of the test 


Fifth Session 
- 
Materials 


1. Static characteristics: (a) loading and, unloading. 


ereep under a given dead load, and (c) set. | 


2. Dynamic charac teristics 
impact loading, (0D) ili 
modulus. 


Data are 


energy absorption during 
(ey) effe ctive dynamic 


ne ained fundamental units” which should be 
use ful both to rubber technologists and ‘to mec hanical engi- 


Report of Committee Rubber Products, M 
accomplished during the year and includes a summary of es : 


new projects under way fs or contemplated by the committee. — 
New specifications for rubber sheath ce ompound for electric | 


cords and cables, and a new test for the effect of compression- 


hysteresis on vulcanized rubber is submitted as tentative. — 
plasticity test using the Pusey and Jones apparatus is wite “A 
included and testing procedures for hard rubber, including 
methods for physic al | tests, chemical analyses, | and electrical 
‘properties of this material, are presented. 
Three tentative methods are recommended for adoption as 
:- andard and revisions are presented in three tentative speci-— 
fications and five methods; also pending tentative revisions in 
two standards are recommended for adoption. | 
- Announces the organization of a new technic al 
on automotive rubber in cooperation with the S.A.E. to under- 
g ike development of standards for rubber used in automotive | 
applications. — The report summarizes various activities under 
way in the committee, the more important of which include the | 
completion of a classification of packings and gaskets and +, 
survey of existing tests and specifications; discussion of ad- | 
hesion test for tape; analytical tests for copper and manga- _ 
nese in rubber; study of method for air pressure heat test. 
Presents a "résumé of cooperative tests for determining 
viscosity of cements, d ae See of tests 


committee 


4 
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of Comm 


. du Pont de Nemours and Co., Inc. 


Slastic Ps and loss are 

sf in an effort to clarity terminology essential to a discussion of 
— mec hanical tests. Several familiar test methods are examined 
with respect to the measurement of elastic properties. | 
tests include tension tests, compression set, rebound tests, the — 
compression oscillograph, the Goodric flexome ‘ter, and hard-— 
ess tests. The paper shows the correlation between the tests 
ind the needs they are intended to fill, and points out shoert- 


ways of overcoming them. 


defined 


These 


various 


Phy sical Properties of Laminated Glass. 7 W. R. Koch and 
J. ‘Wyrostek, ‘Wright Field. 
4 rative on ais isses composed of 
_ plastics and types of glass are discussed with reference to 
aircraft use. The development of pressure cabin structures 
has required strength data on glass which have been obtained — 
in this study at normal and at low temperatures. Methods and 
results of tests on index of refraction, spectral transmission, 
optical distortion, sce atterability, impact, and bursting stre neth 
of laminated plate and of laminated heat-treated plate glass of _ 
rectangular dimensions and thicknesses are included. 


Report id Committee D-9 on Electrical Insulating 
rials. Smith Taylor, Chairman, 


irst “a 


Saracen report presents for publication as tentative the 
methods completed by this committee since its organiz: ition — in 
; 1937. The methods cover procedures | for che smical analysis of 
glass sands, modulus of rupture of glass specimens, thermal | 
endurance of glass rods, test for resistance of glass bottles to 
internal pressure, polariscope examination of glassware, and 
_ method for determining 1 resistance of glass containers to ther- | 
mal shock. 
ant —* report is also included on the cooperative program carried 
out du during the year on studies of chemical durability of glass. 


| _ Wednesday, June 28 


strength of | insulating materials at commercial power Tfre- 
que neies, specifications for black bias-cut varnished cloth t: pe, 
, and method of testing pin-type, lime glass insulators. Three 
standards are recommended for adoption as standard | with 
minor revisions providing for the a of the material 
before testing in order to secure better reproducibility of re- 
sults. These methods cover tests for aaaet and plate materials, 

laminated tubes, and round rods used in electrical insulation. — 

"2 he tentative revision prese nted in the 1988 report is recom- 

- mended for incorperation in the standard methods of testing — 
= materials used for electrical msulation, 


930 AM. | Sixth Session 


Held Sirmultaneously with Fifth 
Fatigue, Corrosion 


Report ‘of Research ‘Committee ‘on Fatigue of Metals. 


This report discusses the progress made during the 
ar in initiating the 


i research project to investigate the effe 

type of testing machine on fatigue results, which includes — 
ests of various metals by cooperating laboratories using — 
‘otating-beam, rotating-cantilever, Haigh tension- 
and de Rayflex vibratory m mac chines 


in several 


Additional failures of the shee ts in the outdoor corrosion 
7 4 test at Annapolis are reported, this program including bk ce 
~ iron and steel sheets exposed continuously for over 21 yr. = -_ 
report is ine eluded on the at te 


of a critical -revie Ww the committee of 
its jurisdiction, revisions are recomme 
specifications covering: _ zinc-coated wire an 
products. — Revisions are also submitted in the three sy 
fications for electrodeposited coatings on_ steel together 


Fatigue Tests of Wire. Wamp A. Smith Corp. with a method for taking samples and procedures for determin- 


Describes a relatively type of fatigue testing 
machine capable of testing wire or rod from 1/32 to 3/16 in. 
in diameter and includes the results of some tests performed on. 

materials of 
embodies the same principles of load application and stress 

calculation as used in the Haigh- Robertson wire testing ma-_ 

i chine which was developed in England. a 
Since the specimens require no the fatigue 
strength obtained is of the material as it is commercially | 
used. One of the materials used in the investigation is the 

Mt. Hope bridge wire. results described are in 
agree ment with published resu on materials 
other cages of hines, = 


(Formerly University of N. Alleman, Uni- 


close 


7 in. in Dia 


eter. J. Horger Nelo, The Roller 


The Assoc of American Railroads is making xten- 
sive laboratory tests! to determine the fatigue stre ngth of full- 
size railroad car axles, and this paper forms a progress report 
on some of this work. Discusses rotating cantilever beam 
* fatigue tests made on about 24 steel forgings from the 
eS of S.A.E. No. 1045 steel machined to a tapered test sec- 
tion having a diameter of 6 to 7 in. These specimens were 
tested in the as-forged condition without heat treatment but 
- machined after forging to a smooth turned surface, | 
_ Data are included on scale-size fatigue tests of 1!) and 0.5 
in, diameter specimens. Metallurgical studies and profilograph 
records of surface finish supplement the fatigue tests. <A 
discussion of test results with reference to those of 


Fatigue Machines for Testing Structural Units. 
fin, Aluminum Company of America. 


different size and composition. The machine | 


same 


ing the thickness of such coi atings. The report indicates that 
further consideration is being given by the committee a 


Report of Committee »n Corrosion of Non-Ferrous 
Metals and ‘Alloys. T. ‘Fuller, ‘Chairman. 


Of special importance this ‘the results of 
corrosion tests of galvanic couples after exposure of 7 yr. at 
test locations representing various atmospheric conditions. 
Extensive data are presented on some 20 different metal com- 
binations. — Conclusions as seem warranted by the data are 
presented. Results of some preliminary tests of galvanic 
couples in sea water and of stainless steel coupled 
with non-ferrous Als and to salt spray) are also- 

‘A ne w method covering ‘suitable apparatus and 
for making salt spray tests of solid, duplex, plated and 
coated | non-ferrous ils presenteé for publication as 
tentative. The report announces the formulation of plans to 

study total immersion tests using three solutions (sodium — 

chloride, sulfuric acid, and sodium hydroxide) and testing six 
metals in each solution in order to determine the reproduci- 


Chemical Renewal | of Corrosion in the Deter- 


mination of the Corrosion Zinc. E.A Ander- 


5 son and C. E. Reinhard, The New Jersey Zinc Co. 


used method the 
rate of zinc from the straight-line portion of a simple weight 

eurve based on periodic weighings with the corrosion 
products in place is shown to cause serious errors, | Data are 

_ cited to illustrate the greater reliability of corrosion rate 
figures based on weight changes determined after chemical 

removal of the corrosion products. — The same data show the © 

difference ’ in corrosion rate of two roiled zinc materials dur- 
ing three separate S-hr. periods of the day. - 


The. commonly 


Describes in some detail three types of large Corrosion of Non-Ferrous Metals and Alloy 


ing machines which have been designed and built for making 
fatigue tests of structural units such as joints, be ‘ams, 
columns and frames under normal working loads. The calibra- 
i ag and operation of the machines are discussed and from 
the: results ‘obtained during the past four years it is concluded 
that satisfactory machines for testing structural units have — 


been developed. A limited amount of test data is included. aa 


4 

a This sepéet includes extensive data from the comprehensive 

atmospheric corrosion test program being conducted at 11 
test sites throughout the country on specimens of farm field 

bay fencing, and fence wire. The conditions of the specimens at 
the various test sites after 21%, yr. exposure are recorded in 
the inspection data. Conclusions ¢ 


ittee A-5 on Corrosion of lron and Steel a 


eem warranted by 


The test. results, published to date by ommittee B-3 on 

the atmospheric corrosion of non-ferrous metals in nine dif-— 
ferent locations are critically reviewed. The measurements of 
change in elongation and tensile strength are used as criteria — 
to judge the severity of corrosion by various atmospheres and_ 

— also to classify the materials with respect to their corrosion 
resistance. The limitations to be borne in mind in any rating 
of the materials are discussed at length. The value to the 
ngineering of carried on is stressed.— 


W. Borgmann, University of Colorado, 


. Report of Joint Committee on 1 Exposure Tests of Plating on 


_ the Non-Ferrous Metals. William Blum, Chairman. 
A progress report presenting a summary y of the inspec tions: 


and conclusions to date of the corrosion tests of plati 
non-ferrous metals exposed at tent locations ‘since 


— 
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— 
— — date. 
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| 
a 
| 
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gents. 


six ne spec sific 
soap powder are presented, Three 
_ methods of analysis of special detergents include a test for 
¢ arbon dioxide in caustic soda by the evolution method and 
tests for sodium metasilicate and trisodium phosphate. 
: The report recommends the adoption as standard of Six 
tentative specifications for soap and three methods of 
The brief summary of work under way in the committee dis- 
cusses the considerations being given to specifications and 
methods of test for liquid and paste soaps, scouring powder, 
and other phosphates and silicates. The difficult problem of 
i valuating dete srgency is also being studied and work is under 
Way on spe cifications and methods for dry c leaning # and tnetal 


‘of Committee. on ‘Textile Materials. 


“Ball, 


his s report summar bert ie tly the ex Xte usive ac tiv itie: ‘of 
the committee during the year. It announces the formation 
of a supeommittee on glass textiles and the initiation of a 

research program on the evaluation of textile finishes. | £ 
_ The report includes comprehensive methods of test for rayon 
staple, new methods of test for single jute yarn, and a _ pro- 
cedure for measuring the apparent fluidity of dis spersions of | 
‘ellulose fibers in cuprammonium hydroxides, all of which are | 
‘ommended for publication as tentative. A critical review _ 
the committee of the standards under its jurisdiction has | 

. ilted in the presentation of recommendations for the adop- 

tion as standard of six tentative standards, revisions in three — 

tentative standards, the adoption of tentative revisions in 
four standards, and the submission of new revisions in four 


sti and: rds, 


built 
hew procedures for the 


soap, 


This progress report ¢ sses considerations: 
by the committee to the test for fusibility of coal ash, methods | 
of testing grindability of coal. the drop shatter and tumbler | 
tests for coal, further methods for sampling coal, and experi- 
mental work on the evaluation of available methods for test- oP 
ing expansion characteristics of coals in coke ovens and their 
general plastic properties during carbonization. Completion 
is reported of a method of test for duathacen of coal and coke; 
also the formulation of :; of the tern 
of a fuel. 


being give 


Report 0 of Sectional Committee M 20° on n Classification of 
Coals. Fieldner, Chairman. 


on of 

t iy 
This: report recomme the adoption as stand: a the 
tentative definitions for varieties of bituminous “and” 


sub- 
bituminous coals and includes a brief review of the activities 
vitles 
} of the committee which have now reached completio ‘ae 
‘Vie 


Report of Committee Petroleum Products | 


Lubricants. T. A. ‘Boy d, Chairman, 
i New methods of test for ramsbottom carbon jue of 
petroleum products, a doctor test for motor fuels, naphthas 
and kerosines, and tests for gum stability and tetraethyl lead | 
in gasoline are presented for public ation as tentative. he 
test for acid heat of | gasoline and knock characteristics a 
notor | fuels, with revisions, are recommended for adoption as 
indard. Revisions are also presented in the tentative method | 
st for saponification number, vapor pressure, and kine- 
matic viscosity, and the adoption of te ntative re Visions in 
three standards are recommended. 
report also includes the conte for thermal value of tuel 
and for sulfur in petroleum oils by bomb method which 
ve been rewritten and extensively changed in form and ar- 
angement. consolidation Of two present standard 
nethods of test for color by A.S.T.M. Union colorimeter is 
resented. The withdrawal of “the test. for oxpressitie oil 
nd moisture in paraffin waxes is recommended, iy 
 Appended to the report are a summary of the studies 
oo in the development of the new method for gum stability of | 
gasoline and a report of the work underts iken in preparing the 
for tetraethyl lead in gasoline. <A draft of proposed | 
tions for aviation gasoline is ins tuded as information. 


Report of Committee D- 17 on Naval Stores. 


Sr 


Report | of Committee D- - on Shipping Containers. Ed. 


report 
tentative 
tentative 


recomme the idoplion as sl andard 
specifications for zinc chloride and a revision of 
method of test for tar acids in creosote and creosote- 
coal tar solutions. An informational report on interpretation 
of Knot dimensions to serve as a guide in connection with the 
Specifications and definitions of “knots” in v: arious er: 
species of timber is included in an appendix. 


Construction. R. P. Miller, Chairman. 


revision of ‘the stand: ird specifications for fire tests of building Po oa 
construction and materials and the tentative specifications for 
fire-retardant properties of wood for scaffolding and ae. 


FP. ‘Veitch, 


This progress report discusses the cooperative studies being 
made by members of the committee on the use of a shouldered | 
ring in de termining softening point of certain resins and 

rosins; also further tests on crystallizing tendency of rosin, 
and studies of the present tentative methods for acid number a 
and saponification value of rosin, Study for une 


saponifiable matter is also under way. 


test 
with the work of 


ward Dohill, Chairman. 


his “progress report” usses 
tainers of interest in’ connection 


mittee. 


for « con- 
the 


Eighth 


Comin ee D-3 on Gaseous Fu Is 


considerations given by the 

committee to the standardization of test methods for gaseous 
fuels. It includes a résumé of activities of the se ven sub- 
committees on ce tion and on measurement 
samples, on calorific value of gaseous fuels, on spec ifie gravity : 
and density, on determination of impurities of gaseous fu 
on wate vapor content, analysis of g: fue ‘Is, 


e Determination of Organic Sulfur in Gas Mixtures by 
Catal ytic Hydrolysis Method. T. Silk, 
du Pont de Nemours and Co. ee 


A new analytical method for ei organic sulfur in 
—- mixtures without the use of a flame or any e xposed hot 
body is described. The gas to be analyzed is first freed from | 
oxygen by means of an acidic chromous chloride solution and 
from hydrogen sulfide by means of a slightly alkaline cad- 
mium chloride solution. The gas is then passed through a 
bed of activated alumina held at 50 C. wherein the organic 
sulfur compounds are converted to_ hydrogen sulfide. The 
hydrogen sulfide is absorbed in an alkaline cadmium chloride 


Report 


This progress report discusses 


Experiments on Laboratory Wet Gas Meters. 
ard S. Bean Morey, National nal Bureau 


of Stand- 


The ‘sdlisinie of laboratory wet gas meters to the determina- 
tion of the heating values of fuel gases is discussed. Any 
_ decrease in the uncertainties of these determinations i 
involve, among other things, a decrease in the possible 
of metering the gas. To aid in decreasing these errors cz- 
periments have been made on: 
The possible errors due to the use of fractional revoluti 
- Relation between the relative humidity of the enter 
Effects of oil fogs on meter indications; _ 
telative temperatures of gas, meter, and 
Testing meters under start and finish. 


Report of Sectional Comsiites Z il on Petroleum Prod- 
Chairman. 


ucts and Lubricants. A. Boyd, 


Reports on standards being recommended for submission to 
American Standards Association for approval as Americ an 
standard, Reports completion of the ‘compilation of the 
mary of work in the field of ‘troleum products. 


= ith Eighth Session 
| 
| 
| 
— 
4 


7 


= 


"Wednesday June 28 4PM. Ninth 


The purpo: se of the Edgar Mathers. Lecture to have 

scribed at the annual meetings of the Society, by leaders in _ 
_ their respective fields, outstanding developments in the promo-_ 
tion of knowledge of engineering materials. Establisned as 
a means of emphasizing the importance of promoting Knowl-_ 

edge of materials, the Lecture honors and perpetuates the i 
memory of Edgar secretary of the 


Fourteenth d discussed various types of structural dumage, and the value 


of our common test results as prophecies of resistance to — 


The metallurgist with his microscope and with his X-ray “Awar d of Charles. B. Dudley Medal to Roy Ww. Carlson, 
_ diffraction apparatus has shown that the internal structure of _ ~ Massachusetts Institute of Technology. te 


materials is far more complicated than our former simplified 
ee. assumptions. In fact, the structure of materials seems so ‘The Thirteenth Award of the Charles B. paw Medal will 


complicated that so far no mathematical analyst has had the » made to Roy W. Carlson, Associate Professor of Civil 
hardihood to propose rigid formulas w hich fit all these new £E ngineering, Massac husetts Institute of Technology, for his 
_ viewpoints. Our formulas are “statistical,” and our tests at paper on “Drying Shrinkage of Concrete as Affected by Many — 
best are guides which have a high probability of usefulness Factors,” presented before the Society at the 1938 annual | 
se materials. this there will he meeting. 


Held Simultane ously \ with Eleventh Session 


_ Radiography, Testing, 


om 


L per cent or less in metal sections up to 3 in. For cracks, 

Report of E- 4 on Wyman, ‘the sensitivity is more nearly 6 per cent for metal 
4 


Chairman. sections up to 2 in., when no bucky grid is used. The bucky 


grid is impractical for use with most castings and for the 

majority of structural welds exclusive of pressure vessel welds. 
Methods for better evaluation of sensitivity are discussed and 
data presented on effects of varying focal distances on image 
_ delineation and upon the ets of secondary radiation in r 


‘a This report includes an extensive revision of the procedures 
tor preparation of metallographic specimens. The remainder pi 
of the report is devoted to a brief summary of the activities of 
the committee on photography, X- -ray, diffraction , dilatometry, — 


Application of Color Photography hic 
Work. P. Loveland, Eastman Kodak Modern Testing of Aircraft Materials: 


The | methods of color photography in metallographic work ad Some Mechanical Tests 
are briefly classifie The separation negative method can be 
made to give the most accurate reproduction, especially if the | a _ Alloy s — ‘X- ray Tests. Tom A. Tri plett, Triplett & 


masking method is used when needed, since the same picture a ne avern lif ria In- 
can be worked over, with sensitometric controls, until ac- Barton, Inc.., nd. Ww. Laver "Howland, Cal 


ceptable rendition is achieved. To utilize the advantages of stitute of Technology. 
4 Am 1.47. 


methods, the quality of the illumination ac tually i 
incident on the subject must'be that specified in the manufac- | 
. of the film or plates. Methods of achieving this are dis- Some Mechanical Tests” of Aluminum Alloys 14ST and 


Report of Committee E-7 on Radiographic Te 


This report tludes a of materials testing 
X-ray methods. Reference is made to the cooperative Committee | A. 60onM 1 n 
work carried on during the year with other committees of 4 
the Society; also to the progress being made in the feasting: Chairman. 


tion of new standards for radiographing welds and castings _ of structure 


and on a revision of the methods —_ ' radiographic testing of composed of strips cut from electrical steel to supplement the 


The Use of Radiography i in in the Development of Castings | magnetic 
1e 


of for mass production. Radio- 
graphic methods and technique are described showing how 
curves are presented of test sections with sensitivity gages 
showing why it ts difficult to obtain a sensitivity greater M Magnetic StS Modern 
. 2 per cent of section thickness. An X-ray sensitivity of 0.5 Aid 
a per cent is maintained on crankshafts whose bearing section a 
is 2 in. thick. Minimum perceptible size of various defects is This paper ites to present state 
NS _ discussed based upon examination of large numbers of sections. — _ dev elopment of magnetic analysis. The first part describes early | 
attempts to evolve practical instruments for magne- 


Factors Governing Practical Sensitivity of Radiographic _ tic inspection purposes. ‘The second part is devoted to a 


general description of the methods and apparatus at present 
H. H. Lester, Watertown. Arsenal. <i. ee z used by the Magnetic Analysis Corp. The third part deals 


with the which. determine success or failure of magne- 
Shows that for relatively large cavities X -ray tests may be I 
relied — to reveal them when the depth of the cavity is 


— ; 
— | 
— 
t 


June 28 


of _Committee D-18 8 on Soils for Engineering Pur- 


— 
F. Clemmer, Cha rman. at 


recommends. adoption as standard of the seve 
existing tentative methods of testing soils. The report includes 
as information three new methods of test which are expected 
to be presented to the Society for publication as tentative sub- 


sequent to the annual meeting. These cover procedures for the | 


vith the T Tenth Session 


tests for the “purpose of comparing the shearing resistance © 
of different soils under identic for purposes of 
selection of the ‘more suite ible m 


Essential Features of Triaxial Sheor ar Tests. C. 


moisture density relations of soil-cement mixtures . test for = s road surfaces, subgrades, embankments, foundations, and - 


durability of compacted soil-cement mixtures by repe ated freez 
ing and thawing, and test for ith 


Ss Symposium on Shear Testing of Soi ils, 


The Symposium on Shear Testing of Soils is presented in 


order to bring before the engineering profession the most. mt are illustrated and er 


recent developments in this phase ef soil mechanics, and to 
provide those interested in the problem with an opportunity to 
discuss and coordinate their ideas, 
The problem of determining the shearing resistance of soils 
a perplexing one. Probably no other physical characteristic 
non received more intensive study by those interested in under- ae 


under load. Those who have studied the ‘subject most exten- 


retaining walls. The variety of methods now used to deter- 

- mine the resistance of soils to distortion are illustrated. The 
essential features of triaxial compression apparatus or sta- 

_ bilomete rs are shown and the test method, the results obtained, 7 
their interpretation in terms of design are discussed, Va- 

rious types and design fe now in 


Studies of Critical Void Ratio and pene heidi of 


Cohesionless Soils by Means of Triaxial Compression 
~Machine. John D. Watson, Harvard University, 


when loaded to the and rupture will occur 


unding the fundamental mechanics of the action of soll Cohe in de nse state will e ‘xpand in volume | 


sively recognize that different types of equipment and different 
procedures result in different values of shearing resistance in 
some types of soil. During the past few years interest in the 


subject has broadened, and many laboratories are working on a 


the problem. Much excellent: work has been done and it is 
important that the various points of view and lines of endeavor 
_ be brought together and discussed in order that further ad- 


along definite planes. The same soil in a loose state will 
—*s ontinuously reduce in volume under load, and the failure will | 
be a pl istic flow rather than a rupture. - Between the extremes — 
a loose and dense states there is a so-called critical void ratio | ie 
at which the volume change is zero. This critical void ratio | 

is not a constant but varies with the magnitude of the stresses. 
The stress-strain relationship is also markedly different in the 
two states. These phenomena can be accurately observed only — 


_ this purpose is described, and the results of tests on sever 


Torsional Shear Tests and Their Place in er Determination in a triaxial compression machine. A simple apparatus for — 


of the Shearing Resistance of Soils. 


Types of apparatus for torsional shear tests on soils 
described and sources of error in the test results, compared 
to translatory shear tests and tri-axial compression tests. W hile | 

; the torsional shear tests do not present special advantages for 
determination of the maximum shearing resistance, they prob- 
ably offer the best and in the case of many clays, the only 


Comparison 


of Results of Direct Shear and Cylindrical 
Compression Tests. Donald W. Taylor, Massachusetts 

_ Institute of Technology. pis 


Resistance of Soil—Its Measurement Prac- 


method, of determining the start and velocity of the slow. tical a S. Housel, University: of Michigan. © 


jlastic flow before failure, decrease of the shear ‘resistance 7 
after failure and of the independence of this decrease on the | 
velocity of the plastic flow after failure. The stress condi- | 
tions, planes of failure and methods of determining the stress- - 
strain curve for shear by | graphical differentiation — of — 
moment-twist diagram are described in an appendix, 


Practical Aspects of Soil Shear Testing. Gregory 
 Tschebotareff, Princeton ‘University. 


Different methods of pre paration of soil samples and their 

effect on the subsequent shearing resistance of the test speci-_ 

The necessity is emphasized for discrimination between 

irst, shear tests made for the purpose of forecasting the actus = 
numerical values of the shearing resistance of soils for stabil- _ 
ity analyses of engineering structures; and, second, she ir 


some of the concepts which have led to divergent viewpoints 
on the subject. The relative importance of shearing resistance 
due to cohesion and internal fricti is considered in both — 
The treatment of soil “yeatstance is simplified by clearly 
differentiating between shearing resistance originating in molec- 
ular forces and those dependent on purely mechanical prop- 
erties of a granular mixture. Criteria of failure for soils are 
reviewed to determine the requirements to be met in estab- 
lishing conditions of static equilibrium in a soil mass. The 
_mechanics of cohesion are conceived to involve the treatment 
of the soil-water system as a material which is an individual © 
entity rather than a combination of two Separate discontinu- 


Twelfth: Session 


Held, with Thirteenth Session and Round-Table Discussio 


“Report of 


“the many recommendations in this report the following 
are of particular interest and importance: Proposed new 
specifications for carbon-steel castings suitable for fusion weld- a 
ing for miscellaneous industrial uses; alloy-steel boiler and = 
superheater tubes; electric-resistance welded heat exchanger — 
and condenser tubes; carbon-steel castings and alloy-steel cast-_ 
ings suitable for fusion welding for service at elevated tem- _ 
peratures. Possibly of outstanding importance among all of 
the recomme ndations because of their wide use in building © 
codes and a great many branches of construction is the con- s, 
solidation of the specifications for steel for bridges ( A7 ) and 
a, The adoption of revisions in numerous existing specifications 
‘ine *lude eight spring and spring bar standards ; concrete re- 
_inforeing bar specifications; revisions of three carbon-steel 
forging specifications in the form of a new consolidated specifi- — 
cation; incorporation of a new high tensile boiler rivet in the 
existing specifications for boiler rivet steel and rivets: and a 
number of modifications in various specifications 
terials for high-temperature service. 
J _ Finally, the adoption as standard of several existing tenta- 
specifications among which are specifications for high- 
carbon and quenched carbon joint bars; normalized ‘quenched- 
 and- tempered alloy-steel forgings; one-wear and two-wear 
steel wheels; low-carbon-nickel plates for boilers; alloy-steel | 
heat exchanger and condenser tubes and alloy steel still t bes ; 
- and carbon and alloy-steel nuts for bolts for hi 


Quantitative 
— Ferro- Alloys, Effect of Temperature — 


= 


L. Mochel, Chair ‘The: Work- Brittleness H. 


fin Steel Corp., American Iron and Steel “agai 


 Dise usses an observed defects of cold work on both britt 
ones ss and hardness of steels, and the variation in response 
_ steels, otherwise consicered identical, to such cold work. The 
- proble m jof devising a simple test by which these phenomena Yl 
may be measured is discussed, and some early attempts men- — 
tioned. Development of the ‘“‘work-brittleness” test, which con- 
 veniently measures the “sensitivity” of a steel, or its response | 
to cold work, is described in some detail, including = i 
of applying cold work, and “effect of dimensions 


Report of Committee A-10 on tron-Chromium, Chro- 
pegs and Related Alloys. Jerome Strauss, Chai 


This report contains information obtained from examinations 


used for are hitectural purposes in New York City, Philadel- bi 
phia, and Atlantic City to determine conditions of the mate- i 
rial ‘after exposure to industrial and sea-coast atmospheres. 

study of intergranular precipitation — in 18 per cent chromium, | y: 

8 per cent nickel corrosion-resisting steels is also reported. er. 
A guide or recommended practice for corrosion testing in 


_ plant equipment is included and the report recommends for 


adoption as standard eight existing tentative specifications for _ 
-alloy-steel corrosion-resistant castings and revisions in one 
é specification for castings. Revisions for immediate adoption are 
recommended in two standards and the adoption as standard 
with revisions of one tentative steel 


| 

7 r 

- 

a 

q 
i 
$ 


of Secti Committee B B 36 on 
Resisting Alloy Its. Selection and of Dimensions an nd Materials lron and 


E. Harder, "Battelle Memorial Institute Wrought- Steel Pipe and Tubing. H. Morgan, Chair. 

‘ertain. survey ‘conducted by Battelle regarding the | man. 

most suitable type of test specimen for o 


use with heat-resisting The actior ee 
é 1 of the committee in recommending the American _ 
alloys in determining high temperature tensile properties and F tative standard egommittes i iron and wrought | steel om 4 
creep characteristics is reviewed and some experiments on the — B36.10-1935) for approval as American standard by the 
7 use of a pot-type casting with a riser at the top and_ the <¥ 7: A.S.A. is reported together with detailed changes providing tor 
ime “ns to be eut in a ve rt: good yield reported. While the _ ine lusion of refere nee es A.S.T.M. specific ations 
vielk of test specimens fe r pipe 
riser along the entire length but gated only at the bottom. 
which produces four tension test specimens, was next deve Knight, Chairman. 
the committee to revisions in the eight specifications for ferro 


alloys presented to the Socie ty as tentative last year 
Hastelloy Alloys, ‘Their Physical ‘and ¢ Corrosion-Resis- A. M. on of Temperature on the Properties of 


3 


June 29 30 A.M. Thirteenth Session 


imultaneously with Twelfth : Session and Round- Table Di: 
Quantitative Spectrography 


Bituminous Materials, Road 


Report of Committee D-8 8 on Bituminous Waterproofing Evaluating the Adhesive Properties of Asphalts. August 
and Roofing Materials. J. M Weiss, Chairman. Holmes, Standard Oil Development Co. 


This report presents as tentative a new procedure for One of the destructive forces frequently in a 
= celerated weathering tests on bituminous materials and a road structure is that of moisture. This is particularly true — 
specification for asphalt mastic for use in waterproofing, ‘he for the. hydrophilic aggregates. _ Various proc edures are 

latter representing a consolidation of three existing specifica- — ployed for measuring the adhesivity of asphalts to aggregates — 
tions. The critical review by the committee of the standards ary varying from the small partition test carried out in a test tube 
under its jurisdiction has resulted in the presentation of revi- to the large circular track test. ‘The usual paving asphalts 


sions in four tentative specifications and one tentative method - do not appear to differ greatly in their adhesivity characteris- 
and the ciepaoneal of tentative revisions in two standards. _ ties, but these can be materially improved by the addition of — 


‘= wetting agents. According to the described tests, improvement 
Report of Committee D-4 on Road cand Paving Materials. adhesivity of 


350 per cent over the untreated asphalt has 


This report recommends revision in three tentative adhesivity of ars to be a separate 


Which proposals have resulted from a critical review by the Research in Soil Stabilization Emulsified Asphalt. 
34 ‘ommittee of the standards under its jurisdiction. Ten tenta- =~ — 
tive specifications for asphalt cements of different penetration — C. McKesson, American Bitumuls Co. 
limits recommended to be discontinued pending further 1 stabil — 
study of these materials by the committee. Soil stabi ization with asp malt has bee “ pune 
"Phere are appended to the report as information a i quite extensively throughout the U nited States during the past 
posed specifications and two proposed methods. These cover on 
a new test for sieve analysis of mineral fillers together with efficiency of stabilization are described. The research work :n- ae) 
a report of cooperative tests using the method, specificatiois 1, - a 
fer en emulsion intended for use in densely ‘graded cold as-— volved in the development of these test methods is also de-— 
phaltic mixes, specifications for pre formed expansion joint seribed, and the significance of the methods is explained. 
fillers for conerete, and methods: of testing these results Geeign 
tests and results of similar tests made on eld samples taken 


St Highway Research Project, Purdue ‘Some Fact tors Affecting the Thermal of As- 


tion of the amount and kind of degradation produced by road oe The influence of aia: mixture composition and (b) character, 
rollers in compacting typical surface aggregates, are de- of asphalt cemeit used on the thermal susceptibility of mix-— 
_ seribed. Controlled variations in the type of base, weight and — ture strength is shown. It has been determined that although. 


a 7 i number of trips of the roller, and source, type, and grading of - the thermal susceptibility of an asphaltic mixture is related oe 9 
ae a >. the aggregates are included. Field test results are correlated the susceptibility of the asphalt cement used as a binder, the 


a = the abrasion loss, or percentage of wear, as determined mixture composition may have a strong tempering influence, 
a a the laboratory by means of the Los Angeles abrasion ma- particularly with respect to variations in filler content. Ther- 
chine. Tables and graphs are shown illustrating the amount 

of the various aggregates produced under susceptible asphalts used by the use of a proper amount 


Ang mac and kind o 


June 9.90 AM, Continuing in in Afternoon and Evening 


mal susceptibility of a mixture may be reduced when highly 


Held Simultaneously \ with Twelfth to Fifteenth Sessions and Rounc able 
le dise ussion is intended to co the funda- corde so 
me ital methods and technique of spectrography. The subject - committee will org: nize for ho 


the dise 

year a mor 
will be divided into a number of subgroups for each of whic 
there will be a carefully selected discussion leader. One or two i ‘making this early start in organizing a 1940 symposium, 
ther individuals will be assigned to follow the leader, and for 3 it * "planned to have the symposium papers available suffi; : 

ciently in advance of meeting to permit securing of 
written bing 
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| Simultaneously with Round-Table Discussion o on Quantitative Spectrography 


Round- Table Discussion on Freezing- and- 

The primary p in rranging for this discussion on The extent im the resis of to 

ee teste is to determine whether any or- | freezing-and- evidenced by the appearance 

« ‘hilite ee in he pas t have given consideration =: some phases of durability and tests for its evaluation. The 

the possibility of developing a standard test procedure as _ discussion on these apers may be made a part of the round- 

applied to specific materials. In view of the common interest ii ’ indi 
A in these tests, and further, in view of a number of moot points ta je discussion. t _ proposed to de signate various indi- 
that would require attention such organized work might he viduals as leaders of discussion to deal with some particular 


warranted. phase of the subject. 


ultaneously with Fifteenth Session ond 8 Ou nd-Tab ble eT 


Ceramic and Masonry Materic als 


Report of fon 8 on Refractories. J. D. Sullivan, crete masonry units. Three tentative 
“4, for adoption as standard cover sand-lime building bric co 
Chairman. oF crete masonry units for catch | basins and manholes, and 
eral methods of sampling and testing concrete masonry units. 
result of ac ok of the under its Revisions are presented for immediate adoption in the stand- 
jurisdiction recommendations are presented for the adoption | ard methods of sampling and testing brick and the specific: . 
of five standards, revisions in two stand- tions for load- bearing concrete masonry units. 
rds and two tentative methods, and the adoption of tentative — 
‘visions in three stndard specifications. A new load test for Papers Appended: 
frractories at high temperature is submitted to replace the 7 i ’ 
‘sent standard method. Investigation of Methods of Comping Structural Clay 
report | includes two new industrial surveys of con- i Cc. Williamson, Rensselaer Polytechnic Institute 
continuous plate and window glass furnaces. of Soluble 
Disintegration of Face Brick by Crystallization of Soluble 
Report of Committee C-4 on Clay Pipe. Anson Marston, 


Salt. J. M. Hardesty, Laboratories, Inc. 


‘This re port recommends the ‘in the Effect of Water Absorpti tion ‘and Resistance 
_ standard specifications for clay sewer pipe, | providing for the “4 

_inelusion of a higher minimum crushing strength for clay pipe. 


The committee also recommends the adoption as standard of of Standards. led 
the tentative definitions of terms relating to clay sewer pipe. 


Reports consideration being given by the committee to site resulting, from measuring abs. 

ition of fications aay ye. range of properties and representing all commercial methods 
Report of Committee C-12 on Mortars f Unit Masonry. of forming and a variety of materials. The rev sion o 


A.S.T.M. Tentative Specifications for Sewer Brick (C 32-37 ' 
McBurney, ‘Chairman. represents the application of these data. The paper includ 


This « committee has been espec ially active since its reorgani- z he, 
zation in 1937 and presents for publication as tentative ne 
zation | ations for aggregate for masonry mortar. A primer on. “Sonic Method of Determining the Modulus of Elasticity 
A mortar together with a Building Materials Under Pressure. Leonard Obert, 
; draft of proposed specifications for mortar for unit masonry, y 
7 | Sette four grades of mortar classed according to durability U. q Department of the Interi ior, Bureau of Mine 
= and strength, are apper vded- to the report as ee oe A new sonic method of determining the modulus of elasticity 
uy R | f Cc C. 15 f d a building materials is presented, whereby the modulus can be © 
feport ° ommittee Manu acture Masonry determined while the sample is under pressure. 
The results of measurements made on concrete and stone by 
Units. D. E. Parsons, Chairman. See) See, ee » this method are given. These results are compared with both | 
z 2 This +e-port presents a number of recommendations on stand- —_—_ static and dynamic measurements made by other investigators. 
ards resulting from a | critic al review made by the committee “ A discussion of the sonic method of determining Young's — 
units are presented for publication as tentative. Revisions Report of Committee 18 Natural 
recommended in four specifications covering sewer brick, clay ‘The Co 
brick, glazed building units, and non-load-bearing con- an ate. ore oe 


Berson on 
Spectrograph 


of Testing 


é icity article size and 
Methods of Tes “composition, thickness measurement, nterpretation 
Fulweiler, Chairman. and presentation of data, designation and ‘interpretation of 
‘This re olidatea 1umerical requirements, conditioning, thermometers 
S report & S fo sation a CONnso aboratory glassware. A report on the investigative studie 
Sly é > peeds o in n the 
methods. The tentative specifications for sieves for testing pur- Dhywical’ properties 
poses are recommended for adoption as standard with certain | metals is 
minor changes. Revisions in the tentative method of test for 
softening point (tapered apparatus) are also 
resented. | 


The report also— contains brie f summary of the ac tivities 
of the present technical committees on mechanic al testing, con- 
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Report of Sectional Committee 2B « on Specification for 


Specimen Shape and th. F. 


Owens- Corning Fiberglas, Royal Weller and 


The true maximum stress in a tension specimen 
i considerably different from that indicated by the test result 
due to the non-uniformity of stress over the failure ‘section. 


_ A photoelastic investigation indicates that fairly long, slende rT 


test specimens are to be preferred. When it seems desirab le vi 


to use a figure-8-shaped specimen, as in testing cement, very 
_ large connection factors are necessary unless the point of load 
- application is made some distance from the center of the spe- 
cimen, When that is done, a more 
of stress across” the section is sec ured. ig 


pecimens. 


Rockwell Hardness of Cylindrical S er- 
son, Bell | Telephone Laboratories, Inc. 


- theoretical method “tor correcting the ¢ apparent Rockwell © 
hardness numbers obtained on cylindrical specimei1s using the 
ill penetrator is developed. The deviation of apparent trom 
true hardness is found to vary linearly with the depth of im- 
pression for a given specimen diameter. aS 
Experimental results of tests on specimens from ye in. 
-. in diameter of various materials using the Rockwell hard- 
“F,” and i’ seales are presented. 


tol 


ness “B,” “G The variation 
in apparent hardness measured on flat and curved surfaces is 
found to check the theoretical difference, in general, closer 


an 0.5 of one Rockwell number. | aa ae 


ab. Jr., and 


Analysis of Rockwell Hardness Data. R. L 


An analysis has been made of the Rockwell 


_ which serves (a) to correlate readings made with different | 


loads and ball diameters, and (b) to simplify the relation be 
_ tween hardness and tensile strength measurements. | 
Experiments are reported in which samples of various ma- 
erials of several tempers were tested with different loads and 
ball diameters and the tensile strength of the specimens sub- 

‘ The results indicate the possibility of: 
me Calibrating the Rockwell tester with bed single test bloc Kk, 
using various loads and ball diameters. 
2, Setting up specification limits for hardness measure ments 


Stress- -Strain-Time_ Characteristics of | Materials. G 


Murphy, lowa State College. 
Describes a for 

_ stress-strain relationships for varying rates of loading, the 

strain-time relationships for varying stresses, and the stress- 
. _ time relationships for varying strain, thus giving an indication 
- of the behavior of a material under any combination of — 
strain, or time. Properties of a ™ terial, such as t< el 


Pikes Friday. June | 30 9.30 


on 


Report of Committee C-| H. Bate 


mothed for 


methods. <A _ revision in 
_ strength cement provides for the elimination 
5 The report includes a summary of the extensive work car- 
ried on by the subcommittee on methods of chemical analysis 
& in investigating new and improved analytical procedures. 
- Studies of methods for determining free lime, phosphorous pen- 
toxide, manganic oxide, sodium and potassium oxides, and 
— quick methods for other oxides are reported. Two new ‘alter- 
nate methods for determining free calcium “oxide in portland 
_ cement and clinker are presented for publication as tentative. 
er - Results are reported of a second series of cooperative tests 
” by 161 laboratories on a sample of cement designated as refer- 
- ence laboratory sample No. 2. The test results cover chemical 
ee compressive strength and other physical tests. 


Specific Surface and Particle Size Distribution of Fine 


Divided Materials. _M.N. States, Central Scientific Co. 


Summarizes the | fundamental principles involved in the Wag-_ 
ner method for the measurement of specific surface and par- 
 tiele size distribution of finely divided materials. General forms 

of the working equations are derived. The working equations 

for portland cement studies are shown to follow from the gen- 

eral relationships, and an apparent minor discrepancy in the 

be Wagner expression for specific surface is indicated. The re- 

- golving power of instruments which function on the Wagner 
principle is discussed, and an expression of this quantity is 
derived, making possible instruments 
which make use of the Photelon procedure 
 & description of the ““Phote ometer” 
described for its use. 


by means of an autoclave test _is presented for publication as 
tentative, and a test for specific gravity of cement is recom- 


the specifications for high-early- 
1 @ f the require- 


AST 


L 


. E. Ingerson, Bell Telephone Bie 


presenting on a single diagram = 


crete 


ates, | 


the soundness of cement 


mended for immediate inclusion with the general physical test _ 


ly 


strength, ‘ultimate strength, resistance to impact loading, and 
creep limit for various amounts of total deformation, also may 
be evaluated from the characteristics of the diagram which is 
the surface developed by plotting along the three coordinate — 
values of stress, strain, and time from 
the material. 
Description: of the surface e developed from tests on lead ‘is 
given, together with a discussion of the determination of ie 


A Study of the Influence of Speed on the Torsion Impact 
Test. Stout, The e Car rpenter 


id R 


paper is a of a study reported be fore the 
- Society in 1933 in a paper by Luerssen and Greene on “The 
- Torsion Impact Test.” The data in the present paper are the | 
result of experiments conducted at various speeds and at the — 
Js same energy level. Since conventional slow static torsion tests 


showed a lack of agreement with impact results when their 
torque-strain diagrams were integrated, it was felt that ‘he 
difficulty might be due to the familiar characteristics exhibited | 
by marte: nsite under slow loading. The speed of the static tor-— 
sion test was therefore inet reased to a point at which the in- 
tegration of torque-strain eurves showed a good agreement 

- with torsion impact values. The conclusion is that the torsion 
test is in reality a rapid static torsion test. 


oad Weighing a and Load Indicating Systems, an His- 
of Their Development with Particular 
Reference to Materials Testing Devices. Chester 


Gibbons, Baldwin-Southwark Corp. 


The evolution of weighing systems is traced historically oui! 
a) the early balances of ancient civilizations through the ‘steel 
rm yard” of the Middle Ages to lever weighing systems of early. 
materials testing machines. The development of alternative de- | 
vices for load evaluation, particularly over the past seventy | 
years, is considered in some detail, 
As suggested, this paper is primarily historical, ‘little or no 
adventure being made into the controversial phases of the rela- 
tive merits of the various devices.  — | 
_A bibliography assists those who desire to pursue the ae 


Photoelastic Analysis of Beam. 
deregg, Owens-Corning Fiberglas, Royal Weller 


the aid of photeciastic analysis it shown the 
total prestress on a reinforced ceramic beam is equal to the | 
total loading stress when the compression in the bottom fiber 
i 12 is just neutralized. At that stage, the directions of principal 
iq stresses are displaced 10 deg. and 80 deg. from the vertical and 
if horizontal directions, respectively, so that the principal shears | 
will: then make angles of 35 and 55 deg. on the opposite side | 
of the vertical. Advantages of prestressing include immediate — 
use of the steel as soon as =e is applied; more effective use 
of the ceramic material s a smaller ‘section is needed ; 
_ and note thy increase | 


A. M. Sixteenth Session 
Lime, 


oF 


Particle ‘Size by Sedimentation 
cand Other Physical Means. Pierce M. Travis, Travis 
a Colloid Research Co. 


hee, The question of measuring particle sizes below the No. 325 
“screen of pigments, mineral aggregates, fillers, etc.. is becom- 
ing more necessary for proper control work in meeting the 
al ‘specifications on finished products. The applications and in 
terpretations of results in research work show a need for a _ 
method which will give average particle sizes in percentage 
" below the range of the mechanical sereen and in the zone just 


A sedimentation ch this can be accom- 


scribed and illustrated. 


of ‘Committee on Lime. Jc 


This» ‘report discusses activities of the comm 
echecbianittecs during the year and announces that the sub- cs 
- committee on lime for the chemical industries is reviewing a 
of comments and suggestions received concerning the 
test for available lime by the rapid sugar method, published as — 
information in the report of the committee last year. An exten 
sive compilation of definitions for lime is also being studied 
a The committee joins with Committee C-11 on Gypsum in 
- recommending revisions in the tentative specifications for sand . 
_ for use in plaster and the presentation of the specifica ns 
revised to the Society for adoption as standard. 


Report of Committee C-11 on Gypsum. L. S. Wells, Choi 


‘This report: recommends | the adoption as standard of the 
tentative revisions since last year 


5a 


ittee and 


io 


| 
— 
— 
— 
|) | 
86 
— 
| 
| 
= 
| 


‘The Effect of 


with ¢ ommittee C-7 Lime in recommend- 
ing for standard, | tentative 
awe for sand for use in pl laster. 


This progress report announces the completion of 

sp for ce me’ nt ple aster and 


ean Concrete Mixes—c 
Cemeuat Content and Cement on Strength, 
Durability and Volume Change. Ernst Gruenwald, Lon 


a Concrete mixes with cement contents ranging from 2 

bags cement per cubic yard are investigated for 

2 and 6-in. slumps. 

Data are developed to indice ate the of Anely ground 
cements on the properties of concrete by using three portland 
cements of epecific surface areas of 1700 2100, and 2500 and 


portl la: and-cement 


to 6 


ne PM. 
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Concrete 


Report of Committee Cc. 9 on Concrete and Concrete Ag- 
_gregates. F. H. Jackson, Chairman 


report includes a new 

ing organic impurities in concrete aggregates and a 

procedure for determining soundness of aggregate by 

As a result of ¢ 1 critical review by this committee of 

standards under _ its. jur isdic tion, rec omn rend: ations 


revised 
use of | 


and tam, and revisions for 
A report on “A Statistical Analysis of Compression Tests on 
Mortar Cylinders, Cubes, and Prisms, * prepared by H. W 
Leavitt and H. A. Pratt of the Maine Technology cxperiment 
‘Station appears as an appendiy 


‘Some Observations of | Wile 


imn 


"Papers: 


of ‘Concrete. H. J. Barre, lowa Agricultural 


In ohe of two methods employed small concrete — 
~ structed with special precast units were filled with water 
subjected to ordinary» room conditions of temperature 
ek The inside surfaces of some of the tanks were 
treated with different kinds of paints. The water in the ta 
a constant difference in vapor pressures on the two faces of | 
_ the specimen. The amount of moisture permeating the speci- 
was condensed on a cold surface and collected. 
sults show that even high en concretes are permeab 


Modified Procedure for Testing ‘Concrete Aggregate 
Soundness by Use of Magnesium Sulfate. — 
Wuerpel U. S. Military Academy. 


proposed method designed to pres 
ent A.S.T.M. method for testing the soundness of concrete ag 


-_ gregate by means of a sulfate crystallization test is re = 


in detail. The new procedure eliminates the use 
 gulfate and restricts the 
c. as the erystallization medium. The detailed procedure is pre- 
faced by a discussion of the Be = features which are at. 
- variance with the present A.S.T.M. Tentative 
_ for Soundness of 88- 37 


dness ser 


in 


proposed 


Study of the Effect A 


concretes 


As 
mix is made. 


A Drip Method for Testing the of 
Concrete Exposed to Weak Acids. Dalton G. Miller, 


Charles F. Rogers and Philip W. Manson, University of 


‘ee The conclusions of this paper are based on results obtained 
‘ dripping 0.1 N solutions of acetic and lactic acid onto flat 
abs of concrete set nearly vertical (17 deg. departure). In 
cases paraffin dykes are built across these slabs so that 

‘the acid is confined on an area 14 in. long and 1% in. wide, | 

while in other cases laboratory siabs are cast with slightly © 
depressed panels 14 in. long and 1% in. wide. The rate of 
= is controlled by adjusting the heads on glass capillary 
tubes calibrated to deliver 2 liters of acid each 24 hr. per 
~ channel. | Each channel is brushed with a steel brush about the 
size and shape of a l-in. paint brush and the loosened material 


weighed. 


Simultaneously with Eighteenth Sessi 


(continued) d) 


pH method a test for determin- 


the 


The aggregate combinations | that have 


» 


acteristics 


of sodium 
test to use of magnesium sulfate ; 


‘Selection of Aggregates for Based on 


_ Service Records. Curtis Cantrill and Louis Campbell, 


Kentucky: Department of Highways, 
resents the service of various aggregates as indicated 

i. a condition survey of 1100 miles of concrete pavement, | 
by the Kentucky Department of Highways, 1919-_ 

1937. This investigation was undertaken in order to obtain — 

essential facts concerning the selection of aggregates when — 
exposed to weathering conditions. Principal atures 


are: 
res 


ment failure. 
2. The aggregate combinations that hav ve re sulted in satis- 

3. The relative decrease in flexural and compre 
of concrete made from various aggregates when — ws” 
artificial freezing and thawing. "ks? 
4. Standard tests which will aggregate that 
an service record. 


i f 
creastiis thoramal stresses may or may not be of impor 
depending upon the method by which concrete specimens are 
5 heated or cooled in making laboratory soundness and dura-— 
bility tests. It is believed that the many factors, the effects 
7 of which were previously unknown, may be combined into— an 
an equivalent Biot’s modulus. Methods of determining, experi- 
mentally, the numerical value of this modulus are explained. 
The mathematical equations of transient thermal stresses as 


‘Their Effect on Concrete. T. F. Willis and M. E. DeReus, 
Missouri State Hi ghway Dept. 


Describes the m me sthods and re made 
in preparation for an investigation of the elastic ests made 
ind thermal coefficient of e xpansion of concrete aggregates — 
-ommonly used in Missouri, and of the effect of these char- | 
of the aggregates on mortar and concrete made eae 
(1) A description cf apparatus and methods used. ; 

(2) A discussion of the accuracy of the measurements. 
(3) Results of measurements of modulus of elasticity and 


thermal coefficient of expansion of (a) specimens of limestone, 


Method of Test 


Freezing | and Thawing Myers, lows: State 


The “effect of four ps freezing- and- thawing 


‘Highway Commission. 


treatments 


upon mortars made from four brands of cement are reported. _ 


It is shown that the relative degrees of soundness of the 
cements as_ indicated by_ ‘transverse 
strength and surface disintegration varied with variations in 
the method of freezing and thawing.  — 
The need for research work to correlate the effects of 

laboratory freezing-and- es tests with the effects of 
natural weathering i — ua 


strength, compressive © 
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chert, quartzite, granite, basalt and sandstone; and (b) speci- _ 
- mens of mortar, made from three cements and crushed sands 
derived from limestone, chert, and quurtzite. 


Method up. the Report of Committee on Pipe, Theodore 


Doll, Chairman. 


This report recommends as sta 
tentative specifications for concrete irrigation pipe. | ea 


Informal Report of Joint Committee. on Standard Specifi- 


cations for Concrete and Reinforced Concrete. A. es 


a 
of — 
— 
| — 
| 
— 


aneously with Seventeenth Session 


Metals 


Eighteenth Session 


Report of Committee B- on Copper and Alloy responsible resulted in the wt revisions 
Y tentative specifications for aluminum-base alloys and in one 


a 
Vires for Electrical Conductors. J. H. Foote, Chairman. specification for magnesium- bas alloy. The specifications for — 
magnesium ingot and stick for m elting are ree ommended for 


copper trolley wire for 
he year of the various 
“mittee s le. 


oS . 


of B- on Non- “Ferrous Metals and 


Reports the Cumapletion: * of aE changes in the standard | tion as tentative. A detailed review of standards under the 
_ specifications for solder metal and includes a brief summary : _ jurisdiction of the committee has resulted in presentation of _ 
of the activities of the subcommittees on refined copper, zine, revisions for immediate adoption in two specifications for 
and nickel alloys, prec ious metals, white metal — and ia wire and shapes for resistors, the test for change of re- _ 
coated metals. Re electrics with temperature and the accelerated life test of 
Report o j ; a _ recommended of four methods covering tests for linear ex- 
po t ommittee B 5 on Copper | and Copper Al = flexivity of thermostatic metals, bend — testing of tee 


eo popes inc ludes results of the extensive activities: of t for Electrical so 


fications presented as tentative eating Ww. Roeser, National Bureau of 
eaded brass sheet and strip, copper-nickel, and copper-nickel- 
zine alloy sheet and strip, beryllium copper sheet strip, Standards. 
y rod, and wire, forging brass, and nickel-silver casting alloy. a - Measuremen nts of the spectral emissivity of a number of com- 
uly A classification of cast copper-base alloys for foundry pur- | mercial heating element materials were made to obtain data 
_ poses, prepared as an aid in the preparation of specifications, a needed for the measurement of the operating temperature of. 
is also included. A number of improvements are presented in | alloys during life tests. Inasmuch as the Society’s Committee _ 
8 standards and 6 tentative standards. Of the latter, 4 are. B-4 on Electrical-Heating, Electrical-Resistance and Electric- | 
recommended for adoption as standard. urnace Alloys is contemplating life tests in various at- 
mospheres, emissivity measurements were made both under 


‘Peper Appended: and reducing conditions. In air, the results are 


, t e characteristic of the oxide formed. In highly purified hydro- 
a Nomencla ure and Classification « of Cast — ety the values obtained are characteristic of the unoxidized 


_ Copper- Base Alloys. Sam Tour, Lucius Pitkin, Inc. ie: metal except in the cases of alloys containing aluminum. In 
: 


. hydrogen not highly purified, alloys containing chromi jum 2c- 
thirty years ago, the steel industry became very 


uire a coating of oxide which differs from that formed in 
in the development of alloy steels. Nickel, chromium and a 

vanadium bearing steels soon became popular. These alloys, ir at pe es. 


additive Report of | Committee 2 on Spectrogra hic Analy 
base metal iron. Soon molybdenum additions became _ 
popular also, Out of the multitude of possible combinations of V. Churchill, Chairman. 


elements with iron there grew a need for a standard f \ progress report ‘dise ussing considerations being given. 
classification. This paper presents a suggested nomenclature the three existing tentative methods of quantitive spectro- a’ 
and of cast copper and base chemical analy sis of non-ferrous metals. Reports plans for the 
Servi end Life of Nor in Pp | symposium to be sponsored by the committee following 
ores an 1 ™ on- errous tubes | n | etro eum R round-table discussion at the annual meeting to consider the | 


various fundamentals of excitation, photometry, and various 
fining. S. Dixon, ‘The Texas s Compa phases of spectrochemical analysis with the purpose in- 
re fining neceasits ates the use of. large nt numbers of w of establishing master methods for —quaiitative and qual 
condenser and heat exchanger tubes in contact with corrosive 
of failures, composition of alloy used, and comparison The Spectrographic Analysis of Tin. Warren. tewort, 
of life of various ‘alloys in service are given. Brief mention 
is made of methods other than selection of particular alloy, Carnegie Institute of Technology. 
such as water treating, cathodic protection, and removal f revious the quantitative spectrographic analy 
are discussed and thelr, shortcomings indlonted 
Report | of Committee B- 6 on Die -Cast Metals ‘and Alloy given concerning the general 
adure. The selection of spectrum lines and the preparation 0 
h working curves are discussed, with special reference to the 
Revisions are presented. in the tentati s cifications preparation of standard samples. Working eurves for the 
; ei lead and tin-base alloy die castings to provide an increased — analysis of antimony in concentrations between 0.01 and 0.5 
4 * at range of 80 to 84 per cent tin and 4 to 6 per cent copper. A Per cent, bismuth between 0. 001 and 0.1 eT coppe r be 
revision of the tentative specifications for magnesium-base alloy tween 0.001 and 0.05 per iron between 01 and 0.1 per 
1 die castings includes the addition of a new alloy XIII, and © Ae cent, and lead between 0.01 and 0.5 per cent in tin are illus- 
minor hanges in the properties of alloy trated. The | method | lines is given. 


The committee has obtained ee om of five lead- and eon peer of Committee £3 on | Chemical Analysis of Metals. 


base alloys on which tensile strength tests by three lnboratorice E. F. Lundell, Chairman. 


and creep tests by two laboratories are being made. The i ae ea 
“samples will be analyzed spectrographically by four cooverat- he methods of sampling and chemical analysis of ferro-alloys 
The chemical composition and results of tests for original “and w on 
physical properties of the metals included in additional ex- and sampling methods for the non-ferrous metals and alloy 
2 gine a ag Recommends the adoption as standard of the methods of 
‘niloys “are contained in the Feport. chemical analysis of ferrous metals and presents revisions 
methods for chemical analysis of pig lead, aluminum, and elec 


Magnesium Alloy Die Casting A. W. Winston, The Determination of Silicon in Coen. Aluminum Alloy 

Containing Silicides. Thomas A. Wright « and John Jicha 


developing rapidly in recent years. Present production methods | 
and alloys are described, by means of which sound castings a The determination ef silicon in aluminum | alloys is not the 
of high quality and excellent properties are obtained. As pro-_ simple matter it is too often thought to be. Certain of the 
a duction costs are in a range competitive with those of other . . - main reasons therefor are discussed and the historical develop-_ 
; die-casting materials, many new fields * application are a ment of an appreciation of the fact is outlined and comme nted 
upon. Cooperative work of eleven laboratories on two 5 per 
cent silicon alloys is given, and the effect of magnesium in a 
series of heat-treated 5 per cent silicon alloys is discussed — 
indicating that magnesium alone is not necessarily a factor in \ 
eausing loss of silicon hydride when the acid method of 
spent new tentative spec: for position is used.) The paper presents reasons why the « 
num-base alloys in ingot form for die castings; also completely method of decomposition is to be preferred to the present 
revised specifications for aluminum for use in the T.M. mixed acid s a general 


of iron and and for aluminum remelting. A 
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